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CONSERVATION OF WATER POWERS. 

On Saturday last the Power Transmission Section of 
the National Electric Light Association held a meeting in 
New York City to discuss the proper attitude of the na- 
tional and state Governments toward the development and 
utilization of water powers. It was very clearly brought 
out at this meeting that some definite and speedy action 
on the part of our Federal Government is necessary if water 
powers are to be adequately utilized and the conservation 
of our natural resources carried out in its true sense. As 
the Secretary of the Interior, Mr. Walter L. Fisher, very 
truly said, the government at present has no definite policy, 
and until it formulates one there is not likely to be much 
progress made in the utilization of those water powers ad- 
jacent to the public domain. 

It was very evident from the tone of the various ad- 
dresses made at this meeting that government regulation 
is generally recognized as appropriate and necessary for 
the general welfare, but the form which government regu- 
lation should take is not so generally agreed upon. Strong 
arguments against the limitation of the terms of lease were 
brought forward and the general sentiment seemed to be 
that if the control of rates was kept in the hands of the 
government, few other restrictions were necessary. The 
address of Mr. Sidney Z. Mitchell made it very plain that 
any tax put upon a development company in the form of 
either annual rental, percentage on receipts, or the con- 
struction of locks for the benefit of the general public, must 
be ultimately borne by the consumers of the power, and 
it is neither logical nor just to impose this burden upon 
local consumers in order to achieve benefits to the country 
at large. In exercising this controlling power over the 
rates to be charged for electrical energy, the government 


officials or public-service commissions must recognize any 


such payments upon the part of the operating company as 
a necessary expense which must be covered by the gross 
receipts. 

Hydroelectrical development is being delayed at the 
present time on account of the general uncertainty as to 
what the attitude of the Government is to be upon this 
question, and the sooner some definite policy can be laid 
interests of conservation be 


down the better will the 


served. At present investors look askance at all schemes 
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for water-power development. While our engineers are 
prepared to harness up these great sources of energy, legal 
conditions make it impossible to raise the necessary capital. 
As Mr. Mitchell so truly said: ‘‘Commercial hydroelectric 
development has progressed, but our water-power laws 


have not.’’ 





TELEPHOTOGRAPHY. 

The transmission of pictures to a distance by means of 
the electric current is not a new idea. As early as 1851, Back- 
well attempted the transmission of blacks and whites, with- 
out half-tones, and similar attempts were made by Casselli 
in 1855, and in 1872 by d’Arlineourt. The principal aim of 
these experimenters was to transmit writing. The general 
scheme has been to secure synchronous motion of two arms, 
one at the sending and the other at the receiving station, 
each tracing line by line the entire area of the picture. 
When the sending pencil traverses black, the receiving 
pencil must record black on the receiving sheet, and when 
the sending pencil traverses white, there must be no record. 
The perfection of apparatus for carrying out the latter oper- 
ation is the achievement of recent years. 

The apparatus for synchronism used by d’Arlineourt 
and improved by Baudot consists of two cylinders turning in 
front of the pencils, which move gradually in aneaxial diree- 
tion. The speed of the two cylinders is adjusted to be 
nearly the same, and they are brought into exact synehron- 
ism by an electrical contact made once every revolution. 

Professor Korn, of Munich, has utilized the sensibility of 
selenium to light in his invention for controlling the impulses 
which are received over the line, and his apparatus marks 
the most recent advance in this art. The cylinder mentioned 
above is of transparent glass, and the picture takes the 
form of a photographie film mounted upon it. The pencil 
is replaced by a beam of light, whose intensity after passing 
the film is determined by the density of the latter. This 
beam then falls upon a selenium cell, whose resistance, and 
hence the magnitude of the transmitted current, is controlled 
by the intensity of the light. At the receiving station a sen- 
sitive film is mounted upon the rotating cylinder, and the 
amount of light falling upon it at any instant is controlled 
by a diaphragm actuated by a string galvanometer, the very 
sensitive instrument for measuring currents which was in- 
vented by Ader and further developed by Einthoven. 
Korn found it necessary to overcome the sluggishness exhib- 
ited by the selenium cell and did so by making use of a dif- 
ferential apparatus, the resistance of the selenium being 
partly balanced by that of a second cell whose illumination 
depended upon the transmitted current. Korn’s method has 
met with considerable success, and has been used over 
long distances. 

in Carbonelle’s apparatus the receiving mechanism con- 
sists of a telephone, whose membrane carries a stylus which 


makes an impression upon a wax cylinder. The record is 
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thus similar to a phonographie record. Pictures have been 
reproduced by this means over lines of some length. 

An apparatus using cathode rays was early employed by 
Korn as a receiver, but was discarded because it was con 
sidered too delicate for regular practice. The use of cathode 
‘ays, has, however, been taken up by other inventors, and on 
account of the lack of inertia, sensitiveness, and rapidity of 
response furnishes a means in some respects ideal for the 
purpose. If such apparatus can be made sufficiently rugged 
for every-day use it will probably prove the most satisfac 
tory of all the means yet tried. 

A report from Russia tells of a remarkable apparatus 
which would seem to combine the functions of a camera with 
transmission to a distance, so that the observer sees a pic- 
ture of whatever is exposed to the sending apparatus. De- 
tails of the method employed are lacking, and until these are 
published, it is only natural to suppose that the importance 
and the accomplishments of the new invention have been 


greatly exaggerated. 





AN AUTHORITATIVE UTTERANCE ON BOSTON 
ELECTRIFICATION. 

Advoeates of early steam-railroad electrification at Bos- 
ton received much encouragement at a recent legislative 
hearing addressed by Chairman George G. Crocker of the 
Boston Transit Commission and ex-officio a prominent mem- 
ber of the Joint Commission on Metropolitan Improvements. 
Since the issuance last winter of the divided report of the 
latter board on the advisability of legislation requiring the 
railroads to electrify, popular interest in the matter has run 
high, and there has developed a strong sentiment critical 
of the attitude of the majority opinion of the Commission, 
which was against immediate legislation in favor of elee- 
tricity. At the time the Joint Board report was published 
we called attention to the fact that a majority of the com- 
missioners qualified technically to. pass upon the subject 
were in favor of electrification, the members opposed being 
for the most part men with little or no railroad or electrical 
experience. The appearance of Mr. Crocker before the leg- 
islative committee in charge of the various electrification 
bills was therefore received with widespread interest as the 
utterance of the portion of the Joint Board most conversant 
with the engineering and economic conditions bearing upon 
the substitution of electricity for steam. 

Mr. Crocker contended that the increased traffic cer- 
tain to follow the adoption of electricity within the Boston 
district will probably render the change financially profitable 
to the railroads. The total passenger traffic at the steam- 
railroad terminals at Boston is about 60,000,000 passengers 
per year. An increase of twenty per cent in this traffic, as- 
suming that each passenger travels ten miles within the 
electrified district at 1.6 cents per mile, the average fare in 
the state as a whole, would add $2,000,000 to the gross earn- 
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ings per year, which would pay five per cent on the esti- 
mated total of $40,000,000 required to electrify all the lines 
Between 1908 and 1910 the 
traffie at the Grand Central Station, New York. increased 


in the metropolitan district. 


under electrical operation twelve per cent in spite of the 
At the 


North Station in Boston the gain in the period was ten per 


confusion ineident to the rebuilding of the station. 
cent, and it appears entirely reasonable to expect a much 
larger inerease when electricity is adopted. An important 
point made by Mr. Crocker was that the majority of the 
Joint Commission failed to assign any financial value to 
what might be ealled the real-estate salvage of electrifica- 

nm. This readily amounts to large sums, since the aboli- 
tion of the steam locomotive enables sweeping changes to 
). effected in the terminals and yards, permitting the con- 
siruction of new streets, and the building of commercial 
Due 


dit was also given by the speaker to the operating econo- 


uetures immediately above the electrified trackage. 


iies possible of realization under the electrical method, and 
the smoke nuisance was treated at length, the point being 
niade that the lives of millions of people are yearly being 
siiortened by the necessity of breathing noxious gases and 
dirt arising from the use of the steam locomotive in cities. 
(losing, Mr. Crocker said that Massachusetts should not 
wait for complete standardization of equipment for the oper- 
ation of electrified service any more than it had done so in 
tle telephone field. He emphasized the fact that the traffic 
on the Boston lines is over three times as great as at the 
(‘rand Central Station when electricity was first applied 

the latter point, and urged that nothing in the statements 
( the New York, New Haven & Hartford Railroad indicates 
iat an electrification carried out along proper engineering 
nd transportation lines would be unprofitable. He favored 
he passage of the New Haven Company’s Boston Intersta- 
tion Tunnel bill, which would mean the beginning of elec- 
rified service. 

This presentation of the reasons why the technically 
jualified membership of the Joint Board favor electricity 
uuts the whole matter squarely up to the Legislature of 
\lassachusetts, and in the present temper of the public mind 
t is not likely that the problem will be allowed to go over 
uuch longer. At a recent meeting of the Boston Society of 
‘ivil Engineers, President Dugald C. Jackson of the Ameri- 
‘an Institute of Electrical Engineers stated that he felt 
hat the time was ripe for constructive legislation on behalf 
if electrification, not necessarily for the equipment of all 
he radiating lines in the district at present, but certainly 
or the adoption of electricity on at least a few of the most 
important routes. If the New Haven Company is given au- 
thority to build a tunnel under Boston Harbor for electrified 
service at the present session, the initial steps will be taken 
toward what will ultimately become a complete revolution 


in railroad transportation in Eastern Massachusetts. 
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ELECTRICITY IN BUILDING CONSTRUCTION. 

In the majority of cities throughout the country, build- 
ing construction is enjoying a remarkable state of activity, 
which lends emphasis to the expression that this is an age 
of enterprise and great undertaking. Central stations 
have a means of participating in this activity by introdue- 
ing, to a much greater extent, electrically operated ap- 
paratus in construction work, and the results to be derived 
therefrom are most certainly worthy of deep and serious 
consideration. 

The 


building construction results in a saving of both time and 


statement that the application of electricity in 
money is well founded, as has been proven by experience. 
In many places the electric motor, on account of its inher- 
ent advantage, has replaced the steam-engine equipment 
in the building of structures, both large and small, as the 
electrical equipment is always ready for instant use and 
is set in operation by the mere movement of a controller, 
thus eliminating the loss of time in getting up steam when 
a steam engine is used. 

Two of the most important advantages in the use of 
electricity for construction work are the simple manner in 
which the electrical equipment can be installed, and the 
ease with which it can be re-located when necessary. This 
latter feature is particularly advantageous in the building 
of structures of great magnitude where the scene of opera- 
tions is constantly changing. It is well understood that its 
position is not determined by features which limit its in- 
stallation to certain definite points, as is the case with the 
steam-driven equipment, where the water and steam-supply 
pipes limit the location. After the electrical apparatus has 
been moved to its new position, feed wires can be changed 
without diffieulty. 

Another strong argument in favor of the electrical 
equipment is the reduced expense as compared with the 
steam engine. It will of course be seen that only the power 
that is actually used is paid for. This eliminates the ex- 
pense resulting from the use of fuel in order that a working 
amount of steam may be maintained, while the equipment 
is not in operation, to enable work to be resumed at any de- 
sired moment. Also, a licensed engineer is required to 
operate a steam engine, while any one with ordinary intel- 
ligence and a short training can operate the electrical 
equipment. 

There are also the arguments of cleanliness—no soot, 
smoke, ashes and dust—of no fire hazard, due to flying 
sparks or accidentally dropped live coals from the fire box, 
no freezing of water in winter, ete. With these arguments, 
supplemented with actual experience gained by trial in- 
stallations, electrical hoisting and many other forms of 
apparatus can be made the means of replacing the anti- 
quated steam engine at building sites and the off-peak load 


of the central station materially increased. 
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Progress of Boston Vehicle Campaign. 

The ** get 
ence and dinner of the electric-vehicle 
interests in held 
at the Hotel Thorndike, Boston, Mon 
im- 


second together’’ confer 


Greater Boston was 


day evening, April 3. It was an 
portant meeting, definite plans being 
electric-vehicle 


decided for an 


campaign, and many of the co-opera 


upon 


tive plans of the Boston Edison Elec- 
tric Illuminating Company for helping 
the electric-vehicle interests place more 
territory were ex- 


machines in this 


plained, adopted and will be pushed 
with vigor. 

Forty electric-vehicle representatives 
and the 
Company sat down to dinner at 6:30. 
Following the dinner W. H. Atkins, 
general superintendent of the Boston 
Edison Company, opened the discus- 


members of Boston Edison 


sion. He emphasized the necessity of 


team work and the necessity of all 
those engaged in the business keeping 
in touch with the latest developments. 
To accomplish this he suggested the 
holding of a short weekly meeting and 
luncheon on a day most convenient for 
the majority. This would give an op- 
portunity for a full, free and timely 
discussion of the conditions as they de- 
velop. He said that if this plan was 
agreed to they could all meet in the 
Edison Building the 
would be furnished by the Boston Edi- 
Before Mr. Atkins fin 


ished his remarks as presiding officer 


and luncheon 


son Company. 
of the evening he had emphasized the 
fact that the Boston Edison Company, 
while not wishing to make the error of 
trying to do the whole thing itself, pro- 
posed to do everything in its power to 
The 


Company is buying a large number ot 


assist the electric-vehicle dealers. 
cars and proposes to distribute the or 
ders for these among the Boston rep- 
resentatives of electric vehicles accord- 
ing to their merit and push. Address- 
ing the representatives he said, ‘‘It is 
up to you, gentlemen, to advertise the 
This 
will be your kind of advertising and 
We 
larize the industry, and will show our 
faith in it by buying $100,000 worth of 


specific vehicles you want to sell. 


pushing. will advertise to popu- 


vehicles for our own use.’’’ 

Prof. Dugald C. Jackson of the Mas- 
sachusetts Institute of Technology was 
introduced and explained in greater de- 
tail than at the meeting a month earlier 
how the Institute, with funds provided 
by the Boston Edison Company, will 
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prosecute its investigation of electric- 
vehicle questions. Professor Jackson 
called attention to the fact that nearly 
every delivery system where horses 
and wagons are used has developed in 
a haphazard way, and has spread out 
here and there as business has grown. 
Nobody knows anything about the ef- 
ficiency of the horse and wagon, and 
it will be a part of the Institute’s work 
to collect comparative data between the 


efficiency of horse and wagon and elec- 


trically driven wagon. There is con- 
siderable general information on this 


the 


electric wagon takes up less room, is 


subject. Everybody knows that 
easier to operate and control and is 
cleaner, safer and quicker than the 
horse and wagon. Numerous specific 
eases can be cited to prove this; the 
Institute will determine these things 
exactly and establish the facts through 
investigation. 

E. S. Mansfield for the Boston Edi- 
son Company outlined its plans for the 
development campaign which will in- 
clude a booklet that will be sent to all 
electric-vehicle manufacturers and their 
agents throughout the country giving 
information about this 
campaign; a booklet for local agents 


development 


of eleetrie vehicles in Greater Boston ; 
a handsomely designed brochure in ten 
colors about pleasure vehicles; a hand- 
some dignified booklet showing types 
of business vehicles electrically oper- 
ated that have agencies in Boston; and 
large advertisements in the Boston 
daily papers. 

The Company 
made the 
hicle agents with regard to the build- 
ing and operating of electric signs ad- 


Boston Edison has 


liberal offers to eleetric-ve- 


vertising the business, and a ecommit- 
tee composed of Day Baker, chairman, 
with E. W. M. Bailey, N. Rommelfan- 
ger and E. S. Mansfield was appointed 
to get these electric signs going as 
quickly as possible. 

The details of arrangements for the 
weekly conference meetings were left 
with a committee composed of A. F. 
Neale, chairman, with Day Baker, W. 
Ek. Eldridge and J. Walter Emery. 

The plans for co-operative advertis- 
ing were left with a committee com- 
posed of C. F. Redden, chairman, with 
C. L. Morgan, E. D. Dodge and W. E. 
Eldridge. 

In order that charging facilities for 
electric vehicles may be located in the 
most favorable places, and in such a 
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systematic way that no users of electric 
vehicles may be inconvenienced, a com 
mittee was appointed to look into this 
general question composed of J. Walter 
Emery, chairman, with F. A. Daly and 
A. F. Neale. 

A eommittee on rates for charging 
batteries consists of F. A. Daly, chair. 
man, with A. E. Carpenter and E. S 
Mansfield. 

A committee to collect information 
as to prospective purchasers will con- 
sist of W. E. Eldridge, chairman, with 
J. Walter Emery, Day Baker and E. S. 
Mansfield. 

Those present at the dinner were: 
Professors D. C. Jackson and H. Pen- 
der, of the Massachusetts Institute of 
Technology; E. W. M. Bailey, P. E. 
Whiting and George W. Holden, of the 
S. R. Bailey Company; A. F. Neale and 
F. N. Phelps, of the Baker Motor Ve- 
hicle Company; C. L. Morgan and Sam- 
uel Wallace, Jr., of the Lansden Com- 
pany; Day Baker and C. B. Wileutt, 
of the General Vehicle Company; J. 
Walter Emery, of the Walker Vehicle 
Company; E. R. Whitney and L. A. 
Tirrell, of the Commercial Truck Com- 
pany of America; C. F. Redden, George 
Veasey and H. L. Converse, of the 
Studebaker Brothers Company; D. C. 
Tiffany, of Rauch & Lang; W. E. EI- 
dridge, of the Couple Gear Freight 
Wheel Company; A. E. Carpenter, of 
the Atterbury Motor Truck Company ; 
N. Rommelfanger, of the Detroit Elee- 
trie Company ; F. E. Tucker, of the Co- 
lumbia Motor Car Company ; F. A. Daly 
(with Massachusetts Motor Company), 
of the Babeock Electric Company; E 
D. Dodge, of the Dodge Motor Car 
Company; H. 8. Knowlton, of Newton, 
Mass; W. H. Atkins, J. J. Buckley, A. 
(;. Campion, C. H. Crockett, L. R. Wal- 
lis, L. D. Gibbs, E. S. Mansfield, W. H. 
Francis, C. J. Hateh, C. A. White, C. 
F. Smith and C. D. Marsh, of the Bos- 
ton Edison Company. 


i no oe 


Changes in New York Electrical Rules. 
The proposed changes in Rules 40 and 
41, relating to rubber-covered wire, of 
the Bureau of Electrical Inspection, De- 
partment of Water Supply, Gas and 
Electricity, New York City, which were 
published in the Etecrrica, Review 
AND WESTERN ELEctTRICIAN for January 
21, have been put into effect. 
Inspections made after April 15 
will be based upon these requirements. 
The same are in force in Chicago. 
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Willis R. Whitney. 

The modern manufacturing 
lishment which attempts to keep up 
with the times and improve its facili- 
ties and products in accordance with 
the demands of a progressive public, 
must provide for original investigation 
ind development of new ideas and pro- 
esses. One of the largest laboratories 
n the country for the purpose of carry- 
ng on such development work is that 
of the General Electric Company, at 
Schenectady, N. Y. The 
this research department is 
WV. R. Whitney. 

Willis Whitney 
vas born in Jamestown, N. 
Y., August 22, 1868. He is 
the son of John J. and Ag- 
Whitney. Af- 
ter attending the Massachu- 
setts Institute of 
xy, from which he was grad- 
ated in 1890, Dr. Whitney 
vecame an instructor in that 
and after- 
promoted to be 


estab- 


direetor of 


Rodney 


ies (Reynolds) 


Technolo- 


institution, was 


vards as- 
sistant professor of chemis- 
He later went to Eu- 
rope and studied at Leipzig, 
ind in 1894 the degree of 


try. 


Doctor of Philosophy was 
conferred upon him. 

In 1904, Professor Whit- 
ney was appointed by the 


Electric Company 
as director of its research 
While primarily 


General 


laboratory. 


i chemist, Dr. Whitney’s 
studies have been largely 
ilong the line of physical 


chemistry and his general 


knowledge of physics, me- 
chanies and engineering, as 
well as his particular special- 
ty, made him peculiarly fit- 
ted for this responsible posi- 
tion. Important development work 
which has been earried on at this lab- 
oratory since his assumption of its di- 
rection amply testifies to his great abil- 
ity both in executive and experimental 
lines. In 1909 Dr. Whitney was elect- 
ed president of the American Chemical 
Society, and his presidential address 
upon the subject of ‘‘Chemistry of 
Light’’ is an indication of his compre- 
hensive study of this important subject. 
At the recent meeting of the American 
Electrochemical Society held in New 
York City, Dr. Whitney was elected its 


president. He still retains his connec- 


tion with the Massachusetts Institute of 


ELECTRICAL 
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Technology, as non-resident professor 


of chemical research. 

Dr. Whitney is associate editor of the 
Journal of Industrial and Engineering 
Chemistry. He is a the 
American Institute of Electrical Engi- 
Institute of Min- 
ing Engineers, the American Society 
the American 
Advancement of 


member of 
neers, the American 
Materials, 


Association for the 
Seience, and the Société Chemique de 


for Testing 


Paris. He has translated the textbook 


on electrochemistry written by Max Le 





WILLIS R. WHITNEY, 


President of the American Electrochemical Society. 


Blane. He married on June 26, 
1890, to Miss Evelyn Jones, of James- 
town, N. Y. 

As director of the 


tory Dr. Whitney has directed investi- 


was 


research labora- 
gations along the various lines of chem- 
istry, lamp filaments, electrical engi- 
neering, ete. His individual investiga- 
tions have been concerned largely with 
the corrosion of iron and the properties 
of colloidal solutions and suspensions. 
At the Congress of Technology held 
this week in Boston to celebrate the 
semi-centennial of the granting of a 
charter to the Massachusetjs Institute 
of Technology, he read a paper entitled 
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‘*Researeh as a Financial Asset,’’ which 
elicited considerable interest. 





iene 

Electrical Show at Oregon Agricultural 
College. 

The second annual electrical show 


given at the Oregon Agricultural Col- 
lege on Mareh 17 and 18 was a very 
successful affair. Quite a neat sum 
was realized for the further improve 
ment of the Student Engineer, a month 
ly technical journal of from fifty to 
sixty pages, published by the ‘‘ Associ- 
ated Engineering Students’ 
of the institution. 

The exterior of the Me- 
chanical Hall and the sign 
‘*Klectrical Show,’’ were il 
luminated with about 500 
sixteen-candlepower incan- 
descent lamps, streamers of 
lights being strung along all 
the corners of the walls and 


- 


roof, making a very beauti- 
ful effect when viewed from 
the en- 
trance green 
lights a large shamrock, for 
the opening of the show oce- 
curred on the evening of 
March 17, St. Patrick’s Day 
The interior illumination was 
obtained by the use of many 
and 


a distance. Above 


showed in 


incandescent, some are 
several dozen Nernst lamps 

The exhibition of last year, 
though not so extensive as 
the recent one, was entirely 
electrical, while the one just 
held included displays in civ 
and 


and 


mining 
students 
depart- 


il, mechanical 
engineering ; 
from all of 
ments, together with the for- 
the 


these 


esters, united to make 
undertaking a success. 

One of the big attractions 
was a large Curtiss biplane. The civil 
engineering exhibit was devoted to the 
subject of good roads. The mining ex- 
hibit was another prominent feature of 
the show. The model stamp mill, the 


muffle furnaces in use, placer mining, 


and electrochemical treatment were 
shown. The mechanical engineering 
was well represented by numerous 


models and patterns as well as by much 
apparatus and equipment made in the 
shops. 

The wireless telegraph built by a 
student in electrical engineering at- 
tracted much attention. It has sent 
messages 500 miles and has taken them 
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from as far south as San Diego and as 
far north as Sitka, Alaska. In the same 
room Was a large current transformer, 
capable of supplying several thousand 
amperes at low pressure. It was de- 
signed, constructed and operated by 
two members of the present senior class. 


The 


former, 


ten-kilowatt high-tension trans- 


also of student manufacture, 
capable of giving a voltage of 135,000, 
was used with splendid effect in pro- 
ducing lightning flashes, traveling ares, 
and beautiful effects. 


corona Lamps 


with broken filaments were connected 

between the terminals and illuminated. 
Elsewhere in operation were electro- 

lytie, the Westinghouse mereury-vapor, 

and the Murphy platinum-wire, niekel 

disk rectifiers 

the various 


Different types 


A room was devoted to 
kinds of illumination 
of lamps and shades were shown, and 
the several steps in the manufacture of 
earbon-filament lamps explained. 

A number of companies were repre 
The booth of the 
Oregon Power Company attract- 


In it on display were 


sented by exhibits. 
was 
ively decorated 
the different 
use of electricity in the home: 


deviees illustrating the 
an elee- 
trie range, irons, toasters, utility mo- 
tors driving churns and washing ma 
chines, vacuum cleaners, and different 


kinds of lamps, shades and reflectors. 

The General Electric Company was 
represented by Mr. Kumler of the 
Portland office, with a stock of lamps, 
toasters, range, ete 


The 


and tastefully 


Westinghouse booth large 


decorated. It 


was 
was well 


supplied with toaster-stoves, percola 


tors, utility and sewing-machine mo- 
tors, fans, blowers, luminous radiators, 
ete 

The Home Telephone Company, of 
Portland, had an automatic exchange in 
operation. 

The Shelton 


Chicago, had on display some of their 


Electric Company, of 
vibrators 
>>? 

Railroad Electrification in Boston. 

The subject of railroad electrifica- 
tion within the Metropolitan district 
was discussed before the Railroad and 
Metropolitan Affairs Committee by 
George G. Crocker and Prof. George 
F. Swain at the State House in Boston, 
Mass., on April 6. Mr. Crocker held 
that the majority report of the ‘‘Big 
Four’’ Commission created a necessity 
for compulsory legislation by its argu- 
ment that electrification was too expen- 
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sive a luxury to force upon the rail- 
present. Professor 
claimed, on the other hand, that the 
report of the majority of the Commis- 
founded, but that both 
the majority and the minorities favor 
electrification and that their difference 
is essentially on the question of com- 
believed that 
by compelling the railroads to electrify 


roads at 


sion was well 


pulsory legislation. He 


at this time the public would force an 
uneconomical development which would 
against future im- 


react financially 


provements. 
_>-- 

Program of Arkansas Convention. 

The the fourth annual 
convention of the Arkansas Association 
of Publie Utility Operators, which will 
be held in Little Rock, May 3, 4 and 5, 
has just been announced. 


program of 


Wednesday Afternoon Session.—* Etf- 
fect of Natural Gas Upon Municipali- 
ties,’ by W. L. Wood, 
‘‘Rate Question Applied to 
Light and Power Companies,’’ by J. M. 
Hewitt, Marianna; ‘‘ Water,’’ by W. C. 
McGuire, Arkadelphia. 
Morning 


Texarkana ; 
Electric 


Thursday Session.— ‘New 
Business of Light and Power Compa- 
nies,’’ by Minor Woodward; ‘‘ Tee-Rail 
Road-Bed Construction for Electric 
Railways,’’ by D. A. Hegarty, Little 
Rock: ‘‘Relation Between Contractors 
and Central-Station Operators,’’ by F. 
(. Bragg, Little Roek; ‘‘ Municipal 
Plants of Arkansas,’’ by W. H. Walk- 
up, Searey. 

Thursday Afternoon Session.—* Gen- 
eral Accounting of Publie-Utility Cor- 
by W. J. Little 
‘‘Opinions of Various Cases in 


porations, ”’ Tharp, 
Roek ; 
Various States Affecting Public-Utility 
Corporations,’’ by L. E. Sawyer, Hot 
Springs. 

Friday 
meeting, and election of 

Entertainment Features—Automobile 
ladies on Wednesday after- 


Morning Session.—Business 


officers. 


ride for 
noon, theater party Wednesday night, 


trolley ride Thursday afternoon and 


banquet Thursday night. 
ee 
Program of Southwestern Electrical 
and Gas Association’s Convention. 
Preliminary reports indicate that the 
seventh annual convention of the 
Southwestern Electrical and Gas Asso- 
ciation, which will be held at Houston, 
Tex., April 27, 28 and 29, will be the 
Association’s most successful meeting. 
In connection with the convention the 
manufacturers and supply men _ will 
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hold one of the most extensive electric 


shows ever held in the Southwest. 
Both meetings and show will be held 
in the Municipal Auditorium. 

The following is a preliminary pro- 
gram of the papers to be presented 
‘‘Industrial Development of Fuel 
Gas,’’ by R. G. Soper; ‘‘ Investigation 
and Care of Return Currents,’’ by 
George H. Clifford; ‘‘Boiler Economy 
and the Application of Fuel Gas Econ- 
omy,’’ by M. L. Hibbard; ‘‘Cause and 
Prevention of Accidents,’’ C. W. Kell- 
ogg; ‘‘Light-Weight Cars, Their Con- 
struction and Operation,’’ by R. T. 
Sullivan; ‘‘Steam Consumption in Wa- 
ter Gas Plants,’’ by L. B. Moorhouse ; 
‘‘Development of Electric Power Busi- 
by P. A. Rogers; 
Railway Equipment,’’ H. 
and ‘‘Naphthalene,”’ by W. 


ness,”’ ‘*Practical 
Tests for 
Fink, Jr.; 
H. Riblet. 

The entertainment features, which 
are include a_ reception on 
Thursday evening. 
the Sons of Jove on 


many, 
A rejuvenation of 
Friday and a 
boat trip on Saturday evening and 
Sunday. 
a 
Cleveland Electrical Smoker. 

The Electrical League of Cleveland 
held a highly successful smoker and 
entertainment on Friday evening, 
April 7, at the Moose Club Hall, Cleve- 
land, over five hundred members and 
guests of the League being present. 
More than fifty new members were ad- 
mitted during the evening. The prin- 
cipal objects of the League are to en- 
courage the interchange of ideas, fos- 
ter co-operation and eliminate misun- 
derstandings among the members of 
the various competing electrical con- 
cerns, through mutual acquaintance. 

nscale 
Commission Control for District of Co- 
lumbia. 

A bill was introduced 
gress by Representative S. W. 
Smith to make the Commisisoners of 
the District of Columbia a Public 
Service Commission with all the 
powers of the Interstate Commerce 
Commission for the purpose of taking 
entire charge of all railroads, steam 
and electric, and all terminals connect- 
ed therewith in the District; also all 
gas companies, electric-light com- 
panies, telephone companies, tele- 
graph companies, and every public- 
service corporation; to have jurisdic- 
tion in all matters of schedules, ete. 


into Con- 





April 15, 1911 


Electrical Supply of the Tri-Cities. 


The Combined Water-Power and Steam Central Station at Moline and the Substations at 
Davenport and Rock Island. 


Clustered about Rock Island, one of 
the most important and largest islands 
in the Mississippi River, are the three 
sister cities of Davenport, Iowa, and 
Rock Island and Moline, Ill., familiarly 
csnown as the Tri-Cities. In population 
these cities rank, according to the 1910 
‘ensus, as follows: Davenport first 
with about 43,500 inhabitants, Rock Is- 
and and Moline practically tied, each 
iaving some 24,500 people. Including 
the suburbs, the entire metropolitan 


FIG. 1. 


community has a population of about 
110,000. Despite their individual gov- 
ernments, the Tri-Cities have many in- 
terests in common. It is but natural 
therefore that they should have a cen- 
tralized management for most of their 
publie utilities. 

In each of the Tri-Cities the gas, elec- 
trie light and power, and street-railway 
properties were formerly independent 


of each other. They were gradually 


NEW 7,500-KILOWATT TURBO-GENERATOR IN THE 





brought together, so that now the prin- 
cipal operating companies are the fol- 
lowing: the Tri-City Railway Company, 
which operates the electric street rail- 
throughout the Tri-Cities and 
their suburbs; the Peoples Power Com- 


ways 


pany, which produces and distributes 
gas and electricity for light, heat and 
power in the cities on the Illinois side 
of the river; and the Peoples Light 
Company, which supplies the gas and 
electricity in Davenport on the lowa 


side of the river. The Tri-City Railway 
& Light Company is the holding com- 
pany which brings these three compa- 
nies and their subsidiaries into a co- 
operating group under one manage- 
ment. The progressive and broad-gauge 
policy of this management has brought 
about marked improvements in each 
of the combined utilities that have re- 
sulted in great extension and better- 
ment of the service to the public. 


MOLINE 


THE MAIN POWER PLANT. 

One of the important factors in the 
combination of the Tri-City utilities 
was the centralization of the electric 
generating equipment in one 
modern and economical plant and the 
shutting down of the numerous small 
and old dynamos and engines in thie 
less favorably situated stations. The 
Moline Water Power Company pos- 
sessed a valuable water power a short 
way above that of the Federal Govern- 


large, 





CENTRAL STATION. 


ment which provides the power supply 
for the Rock Island Arsenal. The for- 
mer plant was operated in connection 
with an adjoining steam auxiliary hav- 
ing excellent coaling facilities. It was 
naturally selected therefore for devel- 
opment into the main power plant of 
the system. 

This dual plant is situated at the foot 
of Fourth Street in Moline. The hy- 
droelectric part of the plant is housed 
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in a long building about 300 by 25 feet, 
located at the edge of the water-power 
view of its tailrace side is 
Parallel with it and 
it is the long 


channel; a 
shown in Fig. 2. 
some 200 feet south of 
building for the steam plant. 
the 


generators ; 


Originally water-power plant 
the 


shaft, to which its twenty vertical wa 


contained no long 
ter turbines are bevel-geared, was con 
nected by 
across the tailrace to sheaves on a long 
To this 
were also connected three steam 
Belted to 


multiplicity of 


two rope drives running 
line shaft in the steam plant. 
shaft 
engines through rope drives. 
the shaft 
small direct-current series are machines 
alternators 


line was a 


and several 
All these old 


and only one engine and rope drive with 


single-phase 
generators are now gone 
a small part of the line shaft are left 
These will soon have to make room for 
modern equipment. These changes are 
typical of the evolution through which 
the entire plant has passed and is still 
passing. 

The water-power plant, as already 
suggested, is of the low-head type, the 
head fluctuating considerably with the 
stage of the Mississippi River ; the aver- 
age head is about eight feet. This ac 
counts for the need of so many hy 
draulie turbines. Each of these is rated 
at about 100 horsepower, so that the 
water-power developed is 2.000 horse 
power at times of maximum flow. It 
has been proposed to inerease the avail 
able head by the construction of a wing 
dam at the upper end of Rock Island s» 
as to divert more of the river’s flow 
into the water-power channel, also by 
rebuilding and increasing the height of 
the government dam and locks in the 
navigable main channel of the river on 
the north side of the island. 

As shown in the interior view, Fig. 3, 
the water-power plant contains four 
generators, each running at 200 revolu 
tions per minute and direct-connected 
to a section of the line shaft. By means 
of frietion clutches the shaft may be 
sectionalized or operated as a continu- 
ous shaft. One of the generators is a 
600-volt direct-current machine for the 
railway service. The three others are 
sixty-cyecle generators developing two- 
phase current at 4,800 volts. Each gen- 
erator is rated at 600 kilowatts. Dur- 
ing the overhauling of some of the 
bevel gearing the in the 
foreground of Fig. 3 was operating part 
of the time as a synehronous motor 


driving the adjoining direct-current 


alternator 
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railway ‘machine. In a wing at the 
east end of the water-power building 
are two 4#25-volt exciters, each of fifty 
kilowatts capacity and driven by an in- 
turbine at 3(0 

All the water- 
driven generators and exciters operate 


dependent hydraulic 


revolutions per minute. 
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Three of the boilers are equipped with 
Roney stokers, eight with Green chain 
grate stokers and the four new ones 
with Illinois chain-grate stokers. There 
is a separate steel stack for each boiler 
the fifteen stacks make of the plant 


conspicuous landmark. Coal is received 














FIG. 2 


in parallel with those in the steam 


plant. 

In the steam plant, which is now the 
much larger part of this combined sta- 
the 


tion, the boiler room adjoins en- 


EXTERIOR VIEW OF WATER-POWER PLANT 


in a track hopper on the adjoining sid- 
ing and after passing through a crusher 
is carried in a belt conveyor to the main 
bucket and 
dumps it into the coal bunkers over the 


eonveyor which hoists 








FIG. 3 


gine room on the southwest. It con- 
tains fifteen Stirling water-tube boilers, 
eleven of them rated at 500 boiler 
horsepower and four new ones at 650 
horsepower. The boilers operate at 200 
pounds pressure and are arranged in 
two rows fronting a central firing aisle. 


INTERIOR VIEW IN WATER-POWER PLANT. 


central aisle; from these bunkers the 
coal is spouted to each of the stokers. 
Ashes are removed by the same convey- 
ing equipment. 

To the engine room there was recent- 
ly added an extension at the west end. 
It is of brick and steel with many 
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windows and a higher and lighter roof 
than that in the main engine room; it 
has the same width as the older part 
of the engine room, but has its floor 
somewhat higher to give more head- 
room in the basement. In the new ex- 
tension there is a thirty-five-ton elec- 
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the largest generating unit of the sys- 
tem; it is shown in Fig. 1. This turbo- 
generator has a eapacity of 8,000 kilo- 
volt-amperes and comprises a Westing- 
house-Parsons horizontal steam turbine 
running at 1,800 revolutions per minute 
inclosed fan-ventilated 


and an gener- 





FIG. 4.—GENERAL VIEW IN 


trie traveling crane supplied by the 
Whiting Foundry & Equipment Com- 
pany. It is contemplated to rebuild 
the old engine room section by section 
conform to the 


eastward, to make it 


ENGINE 


ROOM, LOOKING WEST 
ator, developing, like all the alternat- 
ing-current generators in the station, 
two-phase, sixty-eyele current at 4,800 
volts. 

Adjacent to the new unit and form- 


FIG. 5.—-GENERAL VIEW IN ENGINE ROOM, LOOKING EAST. 


new part; in doing this the opportunity 
will be availed of at the same time of 
replacing the older and bulkier engine- 
driven equipment by modern turbo- 
generators. 

In the new part of the engine room 
there was installed within the past year 


ing the first generating unit in the older 
part of the engine room is a 1,000-kilo- 
watt, two-phase generator direct-con- 
nected to an Allis-Chalmers cross-com- 
pound Corliss engine running at 100 
This is clearly 
Adjoining this is an- 


revolutions per minute. 
shown in Fig. 5. 
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other engine-driven generating set sim- 
ilar to the preceding except that its 
capacity is 1,100 kilowatts. The next 
unit is a horizontal Westinghouse-Par- 
steam turbo-generator rated at 
1,500 kilowatts and operating at 1,200 
revolutions per minute. The fifth of 
the main steam units is a similar turbo- 
generator to the preceding one, but 
rated at 3,000 kilowatts. 

Each of the three turbines and two 
engines is condensing, the 
equipment for this purpose being in the 
The new 7,500-kilowatt tur 


sons 


operated 


basement. 
bine has a Worthington surface con 
denser, for which there is a Worthing- 
ton centrifugal circulating pump driven 
by a Kerr steam turbine. Another Kerr 
turbine drives a centrifugal hot-well 
pump. The dry vacuum pump is op 
erated by a Laidlaw-Dunn-Gordon en 
gine. The two other main turbines 
have separate C. H. Wheeler surface 
condensers. The two cross-compound 
engines have jet condensers supplied 
by the Wheeler Engineering Company 

Reference has already been made to 
the old line shaft of which only a short 
section remains. To this is connected 
at one end through a rope drive and 
elutech a Buckeye ecross-compound en- 
gine and at the other end are direct- 
connected two generators each of 500- 
kilowatts rating at 300 revolutions per 
minute, one being a two-phase, 4,800- 
volt machine and the other a 600-volt, 
direct-current, railway machine. The 
engine, which will probably be disposed 
of soon, has been practically idle for 
several years, during which time the 
alternating-current machine has been 
operated as a synchronous motor to 
drive the railway dynamo. 

A similar motor-generator set con 
sists of a 720-horsepower, 4,800-volt, 
synchronous motor driving a 500-kilo- 
watt, 600-volt, direct-current, railway 
generator. There is also an induction 
motor-generator set, consisting of a 
580-horsepower, 2,200-volt, induction 
motor driving a 400-kilowatt, 600-volt, 
railway generator at 500 revolutions 
per minute. Some of these motor-gen- 
erator sets can be seen in Fig. 4. 

There are two 125-volt exciter sets 
in the engine room. One is a 150-kilo- 
watt machine driven at 250 revolutions 
per minute by a Buckeye high-speed 
steam engine. The other comprises two 
56.25-kilowatt exciters driven by a 150- 
horsepower, 4,800-volt, induction mo- 
tor. 

The switchboard in the plant is one 
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of the largest in that part of the coun- 
try. It is entirely of white marble and 
is divided into four principal sections. 
Two of these are contiguous, forming a 
large L, one side of which is for the 
alternating-current machines and their 
exciters, the other side serving for the 
alternating-current feeder circuits. Fig. 
6 shows part of these two sections. The 
Fig. 7, 


comprise five panels for street are-lamp 


other two sections, shown in 
circuits and eight panels for the direct- 
load Of the latter 


there are three panels for the genera- 


current railway 
tors and five panels for ten feeder cir- 
Referring again to the alternat- 
with its 


cuits 


ing-current machine section 


thirteen panels, three of these are for 
the exciters (all of which are governed 
by a Tirrill regulator), three are turbo- 
generator panels (that for the big new 
unit connecting its machine to the bus 
bars through a remote-controlled oil 
switch), three panels are for the water 
driven alternators, two panels for the 
engine-driven alternators, and two pan- 
the the four motor 


els for motors of 


generator sets. The feeder section of 
the alternating-current switchboard has 
eighteen panels for the transmission 


lines to the Davenport and Rock Island 
substations and for the power and light 
feeders that Moline directly 
the Two of the 


latter are equipped with step-by-step 


supply 
from main station. 
potential regulators 

As the longest of either the transmis- 
sion or distributing lines is not much 
over three miles in length, all the two- 
phase feeder cireuits, with few excep 
the the 
+. 800 direct 


tions, pass out of station at 


generator voltage, volts, 
from the main busbars, thus eliminating 
the transformers. 
There 440-volt 


going to power users in the immediate 


need for step-up 


are a few short lines 
vicinity of the station 

Moline is noted as a manufacturing 
community, it having two of the largest 
plow works in the world besides numer- 
ous agricultural-implement, wagon, au- 
tomobile and other factories. Many of 


these industrial establishments secure 
their power from the Peoples Power 
Company through the Moline central 
station. This power load is rapidly in- 
ereasing and forms, next to the railway 
load, the largest demand on the station. 


The 600-volt direct current géner- 


ated at the main plant is used for the 
nearby street-railway lines in Moline 
and East Moline and the western part 
of Rock Island. 


Similarly the series 
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are-lighting cireuits supply the street 
These 


are lamps are 7.5-ampere inclosed alter- 


ares of Moline and its suburbs. 


nating-current series ares supplied from 
six constant-current transformers hav- 
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was about 8,500 kilowatts and the max- 
imum daily output was 122,000 kilo- 
watt-hours. 
DAVENPORT SUBSTATION. 
The larger of the two substations in 





FIG. 6.—PART OF 
With 
the exception of these are lamps and 


ing a capacity of 100 lights each. 


their transformers, which are of Gen- 
the 
equipment was supplied by the West- 


eral Electric make, all electrical 


ALTERNATING-CURRENT 


MACHINE AND FEEDER SWITCHBOARD. 
the Tri-City electric systems is located 
at Third and Rock Island Streets in 
Davenport. It is housed in a large 
building that formerly was an old-type 
with numerous small 


central station 





FIG. 7 
inghouse Electric & Manufacturing 
Company. 


The rated generating capacity of the 
station is 14,100 kilowatts in the steam- 
driven generators and 2,400 kilowatts 
in the water-driven generators. During 
the past winter the average peak load 


—ARC AND RAILWAY SWITCHBOARDS 


and mostly belt-driven dynamos. Only 
one of its engines is left in a basement 
room on the Rock Island Street side. 
This is a simple Corliss engine built by 
the Murray Iron Works and runs at 
ninety-eight revolutions per minute. It 
is direct-connected to a Crocker-Wheel- 
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er 500-kilowatt, 550-volt direct-current 
generator. Steam is supplied by two 
500-horsepower Stirling boilers with in- 
dividual steel stacks. This unit is op- 
erated only during the winter, as its 


* 
< te 
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motor-generator sets, each comprising 
a 600-horsepower, two-phase, sixty- 
cycle, 4,400-volt, induction motor driv- 
ing a 400-kilowatt, 550-volt, direct-eur- 
rent generator at a speed of 580 revolu- 











FIG. 8 —ROTARY CONVERTERS AND 
exhaust steam is utilized for a district 
heating system having about 9.5 miles 
of underground pipe supplying 186 con- 
sumers, 


In the substation proper, which is in 


MOTOR-GENERATORS, 


DAVENPORT SUBSTATION. 


tions per minute. In the western row 
are three two-phase, sixty-cycle, rotary 
converters, each with a small induction 
motor for starting. Two of these ro- 


taries are 300-kilowatt machines run- 














FIG. 9.—ARC MACHINES AND RECTIFIERS. 


a large bright room, the most promi- 
nent equipment is a group of five con- 
verting sets for the railway circuits. 
These machines are in the center of the 
room, as shown with the railway 


switchboard in the background in Fig. 
8. In the eastern row are two similar 


ning at 600 revolutions per minute; 
the third rotary has a capacity of 200 
kilowatts and a speed of 720 revolu- 
tions per minute. 

Along the west side of the room are 
two motor-generator sets for the series 


are circuits. Each of these consists of 
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a 200-horsepower synchronous motor 
supplied with 4,400-volt, sixty-cyecle, 
two-phase current and driving, at 514 
revolutions per minute, a 200-light, 
four-ampere constant-current, Brush 
series are dynamo at each end of its 
shaft. Adjoining the Brush machines 
are two mercury-are rectifying sets, 


each comprising a_ constant-current 
transformer with 4,400-volt primary 
and four-ampere secondary, and an 


inelosed oil-coiled mercury-are rectifier 
with control panel; each of these sets 
has a eapacity for fifty lights. 
sets are well shown in the foreground 
of Fig. 9, which also shows the four 
This are-light equip- 


These 


Brush machines. 
ment supplies nearly 700 four-ampere 
luminous (magnetite) are lamps in use 
on the Davenport streets. These lamps 
and all the apparatus referred to in this 
paragraph were made by the General 
Electric Company. 

Among the auxiliaries in this substa- 
tion are two induction-motor-driven ex- 
citers for the synchronous-motor fields ; 
each of these has a fifteen-horsepower, 
220-volt motor driving a 125-volt, di- 
rect-current generator at a speed of 
1,200 revolutions minute. There 
is a General Electric mereury-are recti- 
fier with appropriate panel for furnish- 
ing up to thirty amperes for vehicle- 
In the basement is a 


per 


battery charging. 
motor-driven compressor for supplying 
air for blowing out machines, ete. In 
the basement the static 
insulated transformers, of which there 
are about twenty-five ranging from 300 
to 15 kilowatts in capacity; four twen 
ty-kilowatt potential-regulating trans 
formers are included in this group. 
The alternating-current switchboard, 
which is shown in Fig. 10, has twenty 


also are oil- 


panels. The first four control eight 
lighting cireuits that are supplied 
through transformers stepping down 


from 4,400 to 2,200 volts; these circuits 
have step-by-step regulators that per- 
mit of ten-per-cent regulation above 
or below 2,200 volts in fourteen steps. 
Two panels control the power circuits 
which leave the substation either as 
2,200-volt or 440-volt lines. Next are 
two transformer panels governing the 
transformers that step down from the 
transmission line to the 2,200-volt bus- 
bars. Then come three panels for the 
alternating-current side of the rotary 
converters and two for the induction 
motors of the large motor-generator 
sets. Two other panels control the 
synchronous motors for the are ma- 
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chines, one the execiter motors, another 
some special 2.200-volt feeders, and two 
the are cireuits. Back of the remote end 
of the board are sixteen Bristol record- 
ing ammeters, one for each of the out 
going series are circuits; these are re 
quired by municipal ordinance 

The 
board has eleven panels, of which three 
the side of the 
converters, the 


motor-generators, one for 


direct-current railway switch 


are for direet-current 


rotars two tor gener- 


ators of the 
the engine-driven generator, three for 


six feeder circuits, and the others for 


a 600-volt tie line to the Rock Island 
substation and for a booster that was 
used for a storage battery that has 


heen removed. the booster being now 
used for testing purposes 
ROCK ISLAND SUBSTATION 

The smaller of the two substations on 
the system is located at Seeond Avenue 
and Twenty-third Street in Rock Is 
land. It also is housed in a large build- 
ing that was formerly used as a central 
Practically all of the old 


equipment has been removed and none 


station 


of it is any longer in use. 

For supplying the railway lines there 
are two motor-generator sets each com 
4,800-volt, 


twophase, sixty-cyele induction motor, 


prising a 600-horsepower, 
and a 500-kilowatt, 600-volt, direect-cur- 
rent generator, the speed of the sets 
being 580 revolutions per minute. 

The 
and power are fed through step-down 
and 440 


similarly to 


distributing cireuits for light 


transformers at 2,200 volts 


and they are controlled 
substation 
the 


rela 


those in the Davenport 
transformers for 


the 


There are four 


2.200-volt lines and two for 


tively short 440-volt heavy power lines 
alternating-current se 


There are two 


ries are cireuits for Rock Island street 


lighting which are fed through con- 
stant-current transformers as at Mo 
With the 
lamps and are-cireuit equipment, which 
is of Electric 


practically all the electrical machinery, 


line the exception of are 


General manufacture, 


transformers and other 
use at both 


plied by the Westinghouse Electric & 


apparatus in 


the substations was sup- 


Manufacturing Company. 

In coneluding this article it is nec- 
essary to point out the progressive pol- 
icy followed in developing the system 
In the rail- 
way service, which covers about ninety- 


in each of the Tri-Cities. 


two miles of single track, this is shown 
by the putting on of large double-truck 
the 


pay-as-you-enter cars. In power 
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service, by the rapid extension of the 
industrial motor load, as already sug- 
the Moline 
In the commercial lighting serv- 


gested in connection with 
plant. 
ice there has been a rapid introduction 
of tungsten lamps, both to replace al- 
ternating-current ares for interior 
lighting and for outdoor lighting by 
ornamental tungsten clusters, of which 
there are over 125 in Davenport alone. 
In the latter city all the overhead light 
and power lines are being placed under- 
ground within the fire limits, this work 
1912. 


it is 


to be completed by January 1, 
With 
not surprising that the load factor of 


such evidence of progress 
the system should be over forty-one per 
cent 
--o 
New Types of Illuminants. 
At the April 5th meeting of the Ar 
mour Institute of Technology Branch of 
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the part played by the latter in obtain- 
ing the high efficiency of the vapor 
lamp pointed out. In the case of the 
incandescent sourees the color of the 
light changes from orange toward 
white as the temperature is increased 
and most of the new lamps of this class 
show more or less selective radiation in 
the visible spectrum. With lumines- 
cent visible radiation of the 
short wave-lengths appears to predom 
inate at the lower temperatures, while 
the shifting is toward the white from 


sources 


the blue and green as the temperature 
is inereased. 

Several of the recent types of lamps 
were discussed. Attention called 
to the large capacity tungsten units, 
making it possible to equip an 
installation and meet the demand for 
lamps of different candlepower values 
with the same type of lamp. 


was 


entire 





FIG. 10 


the American Institute of Electrical En- 
gineers, W. E. Barrows, assistant pro- 
fessor of electrical engineering, gave a 
talk on the recent types of commercial 
illuminants. 

At the beginning of his discourse, the 
speaker asked his audience to picture 
the conditions of sixty years ago, when 
artificial light the 
pine knot, and the candle, with ocea- 


was derived from 


sionally a gas flame. Kerosene was dis- 
covered at about this time, and estab- 
lished the date of the beginning of arti- 
ficial illumination. A comparison was 
drawn between the conditions of that 
time and those of today. 

The difference between incandescence 
and luminescence was explained and 


ALTERNATING-CURRENT SWITCHBOARD AT DAVENPORT SUBSTATION. 


The new ‘‘Zokul’’ lamp having a fila 
ment of drawn tungsten wire makes a 
the tantalum 
lamp for strength, while the life and 
efficiency characteristics of the tungs- 
ten lamp are maintained. Under the 
subject of the flame-are lamp, particu 
lar attention was given the inclosed or 
regenerative type. The life of a trim 
is about seventy hours, a radical im- 


lamp comparable with 


provement over the ordinary flame-are 
lamp. In this lamp the electrodes are 
co-axial. The lower is the positive and 
consists of a fluted carbon frame with 
the grooves filled with the salts of eal- 
cium. It has a comparatively large see- 
tional area which obviously reduces the 
rate of consumption. The upper or neg- 
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ative electrode is of pure carbon or of 
earbon lightly mineralized, since there 
is trouble from ‘‘slagging’’ if a con- 
siderable amount of the refractory 
metal is included in its construction. 
The deposit in the communicating tubes 
between the top and bottom of the in- 
closing globe necessitates an occasional 
cleaning of this part of the lamp. 
Finally the new type of mereury- 
vapor lamp having a quartz glass con- 
tainer was described. In this lamp the 
increase in temperature made possible 
by employing quartz glass, shows its 
effect on the luminescence of the mer- 
euly are and contains a considerable 
spread out; the light is much whiter 
than the light from the ordinary mer- 
and contains a considerable 
In fact, it appears 
lu- 


eury are 
amount of red rays. 
that ineandescence combines with 
minescenee in this lamp, giving an ef- 
ficiency or ‘‘efficacy’’ of about forty- 
six lumens per watt for the large size 
lamps with a clear glass outer globe. 
Attention was called to the effect upon 
the color of the light obtained by asso- 
ciating neon gas with mercury in the 
vapor tube and to the fluorescent re- 
fleetor which acts as a converter chang- 
ing the shorter wave-lengths of light to 
longer wave-lengths. When such a re- 
fleetor is used with a lamp of the mer- 
cury-vapor type the resulting light pos- 
sesses greater whiteness and a _ spec- 
trum more or less balanced. 

In closing, the efficiencies of the var- 
ious sources of light from the viewpoint 
The quartz 
this re- 


of economy were given. 
lamp stands at the top in 
spect, with the inclosed flame-are lamp 
a elose second. The discussion which 
followed Professor Barrows’ address 
related chiefly to the use of these lamps 
in interior illumination, and for street 
lighting. 
—_—_-e— — . 
Special Train for N. E. L. A. Conven- 
tion from Chicago. 

Arrangements have been made for a 
special train over the Lake Shore-New 
York Central lines from Chicago to 
New York, for the National Electric 
Light Association Convention. This 
train, which will be known as_ the 
‘*Eleetrie Light Special,’’ will leave 
Chicago, La Salle Street Station, on 
Sunday, May 28, at 2:30 p. m., and the 
style will compare in. detail to that 
of the finest train operated by the New 
York Central, which consists of draw- 
ing-room and compartment ears, buffet 
and library car, compartment and ob- 
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servation car, standard Pullman sleeper 
and dining ears. 

Delegates desiring to join the con- 
vention party on this train are re- 
quested to notify G. A. Freeman, As- 
sistant Master of Transportation, Com- 
monwealth Edison Company, Chicago, 


Ill. The party fare, Chicago to New 
York, is $18.15. 
Cee Sn 
The Relation of Technical Men to City 
Planning. 


A discussion of this subject was ably 
presented at the meeting of the Chi- 
eago Electric Club on Wednesday, 
April 12, by William B. Jackson, who 
spoke particularly about the much re- 
ferred to ‘‘Chicago Plan’’ for a city 
beautiful, advocating a closer interest 
in these plans by technical men. He 
said that practically all of city plan- 
ning is done by architects, artists and 
business men who, in their enthusiasm 
to create artistic and attractive de- 
signs, overlook, to a great extent, the 
technical features. Much emphasis 
was laid on the plans for highways, 
transportation lines, wiring and con- 
duit for electric companies, pipe lines 
for gas and water companies, sewage, 
ete. These features as well as others 
which have an important bearing on 
the moral and physical welfare of the 
public are all important and engineers 
only are fitted to cope with these ques- 
tions. 

Mr. Jackson likened a city to a com- 
establishment, pointing out 
that the that is taken in 
providing sanitary, attractive 
and well lighted quarters for employ- 
ees should be taken in planning a city. 
In closing the speaker urged that the 
Chicago Association of Commerce. be 
strongly upheld in its support of the 
Chicago Plan as outlined by the Chi- 
cago Plan Commission. 

Mr. Player, of the Oklahoma Public 
Service Commission, who was present, 
was asked to speak of the work of this 
He said that the 
was established three 


mercial 
same care 


clean, 


commission. com- 
mission, which 
years ago, after a period of operation 
covering one year, included in its per- 
gonnel experts familiar with the va- 
rious public utilities coming under its 
jurisdiction. He spoke briefly of some 
of the important eases which 
been decided and presented statistics 
showing the growth of the public util- 
ity companies business. The telephone 
business alone has increased thirty per 


have 
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cent. The attitude of the commission 
is to help the companies as well as the 
public. 

Albert Scheible spoke briefly of the 
Chieago Plan, pointing out that home 
conditions and local residence condi- 
tions should be improved as much as 
the main thoroughfares and _ business 
district. 

Frederic P. Vose, Frank L. Perry, J. 
H. Delany, Homer Niez and C. A. 
Howe also spoke briefly. 

Boats Must Carry Wireless. 

Attention was recently called by the 
Department of Commerce to the Act of 
July 24, 1910, requiring all ships leav- 
ing United States ports after July 1 
next which carry fifty persons and ply 
between ports more than 200 
apart to be equipped with wireless tele- 
graph apparatus capable of maintain- 
ing communication over a distance of 
at least 100 miles. 

The department is now engaged in 
preparing the regulations for the en- 
forcement of this act. It has been de- 
termined to accept as evidence of the 
competence of the operators the certifi- 
eate covered by the service regulations 
annexed to the Berlin International Ra- 
dio Telegraphic Convention. This cer- 
tificate testifies to the technical profi- 
ciency of the telegraphist as regards 
the adjustment of apparatus, transmis- 
sion and sound reading, at a speed of 
not less than twenty words a minute, 
and knowledge of the regulations ap- 
plicable to the exchange of radio-tele- 
graphic traffic. 

caliente 
New York Section Meeting. 

The April meeting of the New York 
Companies the National 
Electric Light Association will be held 
on Monday evening, April 17, in the 
Engineering Societies Building. A lec- 
ture will be delivered by Col. Charles 
illustrated by moving 


miles 


Section of 


J. Jones, and 


pictures. —__ : 
Lorenz Apparatus at National Physi- 
cal Laboratory. 

In the report of the British National 
Physical Laboratory for 1910, it is 
stated that the main feature of the 
electrical work for 1911 will be an ab- 
solute determination of the ohm by 
means of the new Lorenz apparatus. 
Standard resistances will be prepared 
for the new electrical standardizing 


laboratory of the Japanese Govern- 


ment. 














American Electrochemical Society. 


Annual Convention Held at the Chemists’ Club, New York City. 


The nineteenth general meeting of 
the American Electrochemical Society 
was held in New York City on April 6, 
7 and 8. The attendance was about 300 
and the meeting was very successful in 
every way. Sessions for the reading 
of papers were held in the new build- 
ing of the Chemists’ Club, where the 
facilities were excellent. 

On Thursday evening there was a 
subscription dinner at the Chemists’ 
Club and on Saturday evening a smok 
er was tendered at the same place by 
the New York Section of the Society. 
On Friday evening there was a joint 
meeting with the New York Section of 
Chemical 


the American Society at 


whieh Dr. Walker’s presidential ad- 
dress was made and was followed by a 
lecture by Harrison E. Patten of the 
United States Bureau of Soils on **The 
Relation of Surface Tension and Elee 
trochemical Action.”’ 

The meetings for reading of papers 
were held on Thursday, Friday and 
Saturday morning, the afternoons be- 
ing devoted to visits. Among the 
places visited were the electroplating 
plant of Hanson & Van Vinkle Com- 
pany, the furnace laboratory of F. J. 
Maywald, the Moss Engraving Com- 
pany, the Electrical Testing Laborato- 
ries, the Nichols Copper Company, the 
American Smelting & Refining Com 
pany 

\NNUAL BUSINESS MEETING. 

The first session was called to order 
by President Walker at 10:15 o’elock 
Thursday morning and the reports of 
the secretary and treasurer were read. 
The total 
1.300. The financial condition of the 
The re 


membership was given as 


Society was shown to be good. 
sult of the election of officers was an- 
nounced as follows: president, .W. R. 
Whitney ; 
Smith, F. A. J. FitzGerald, A. von Isak- 
managers, W. D. Bancroft, Carl 


vice-presidents, Edgar F. 
ovies ; 
Hering, E. G. Acheson; treasurer, P. 
G. Salom; secretary, Joseph W. Rich- 
ards. The president-elect made a short 
address of which optimism was the 
keynote. On the invitation of the mem- 
bers in Toronto and the Canadian See- 
tion of the Society for Chemical In- 
dustry, it was decided to hold the fall 


meeting in that city on September 21, 
22 and 23. 

The remainder of the meeting was 
devoted to the reading of papers, of 
which the first was by L. E. Saunders 
on ‘Electrically Fused Alumina as a 
Refractory.’’ In the course of his re- 
marks Mr. Saunders gave the follow- 
ing order of melting of furnace ma- 
terials: silica, chrome, bauxite, brown 
magnesite A, brown magnesite B, Gre- 
cian magnesite, alundum. 

The next paper was entitled **A New 
Electric Resistance Furnace,’ by F. A. 
J. FitzGerald. 
per will be found upon another page 
This was followed by ‘*‘A 


An abstract of this pa- 


of this issue. 
Replaceable Unit Heating System for 
Eleetric Furnaces and Heating Appli- 
anees,’’ by M. M. Kohn. Thaddeus F. 
Baily then read a paper entitled ** An 
Electric Furnace for Heating Bars and 
Billets.”’ 


ELECTRIC FURNACE FOR HEATING BARS. 


This paper is a description of an electric 
furnace designed for heating metal without 
melting it. Modern furnaces for this pur- 
pose heated by oil show that less than four 
per cent of the heat value of the fuel is util- 
ized. The furnace is of the resistance type 
and consists essentially of two carbon elec- 
trodes with a resistance body between them. 
This resistance body is composed of coke or 
coal. The electrodes are placed in a plane 
above the resistance material, which throws 
the shortest path for the current in the up- 
per part of the resistor and nearest the met- 
al to be heated. The latter is placed above 
the resistor and directly under the roof, be- 
ing supported by ledges at the front and 
rear. The electrodes enter the furnace 
through the rear wall and are slightly con- 
vergent, thus compensating for the cooling 
effect due to the front door. For a forty- 
kilowatt furnace heating 150 pounds of met- 
al per hour, the distance between the elec- 
trodes is thirty-six inches and the area of 
cross-section of the resistor about twenty- 
four square inches. Near the electrodes the 
resistor has a greatly increased section giv- 
ing better contact and preventing undue 
heating at the contact. _The most service- 
able lining material was found to be chrome 
ore. The top and sides of the furnace are 
composed of silica nine inches thick. The 
base of the furnace rests on a heavy cast- 
iron plate. The cable terminals are con- 
nected with the electrodes by means of iron 
sleeves, copper straps and iron wedges. The 
furnace is controlled by means of a regulat- 
ing transformer and ‘controller. Each fur- 
nace is provided with a switchboard, contain* 
ing voltmeter, ammeter, watt-hour meter, 
circuit-breaker, and oil switch. The temper- 
ature usually maintained is nearly 1,800 de- 
grees centigrade and the resistor material 
reaches a much higher temperature. The 
bottom of the furnace must be relined every 
two or three weeks. The expense for this 
is about five cents per day. The metal being 
heated is maintained in a reducing atmos- 


phere, such a gas being given off by the 
resistor. The loss from oxidation is thus 
very much lower than’in ordinary furnace. 
The thermal efficiency of the furnace varies 
with the size, temperature required, ete. 
Efficiencies of from thirty-three to sixty-five 
per cent are obtained in furnaces of capa- 
cities from 120 to 1,000 pounds. This effi- 
ciency is the ratio of the thermal energy 
transmitted to the steel to the electrical 
input. The heat given to the steel is com- 
puted on the assumption of a specific heat 
of 0.15 and the temperatures used require 
about 350 British thermal units per pound of 
material. Linings of magnesium, carborun- 
dum, and silica were tried but not found so 
satisfactory as the chrome lining. The 
principal advantages of the electric furnace 
for this work are high thermal efficiency, 
reducing atmosphere at all temperatures and 
freedom from soot and contaminating gases. 


The next paper was entitled ‘‘The 
Johnson Electric Zine Furnace,’’ by 
J. W. Richards. 
‘The Condensation of Zine 
Electric Furnaces,’’ by F.. T. 


It was followed by a 
paper on 
trom 
Snyder. 

THE CONDENSATION OF ZINC. 

Mr. Snyder states that the design of con- 
densers for the zinc vapor from standard 
retort smelters has been left entirely to trade 
skill. A fairly well operated retort condenser 
will at that condense about ninety-nine per 
cent of the zinc vapor delivered to it. When 
electric furnaces replace the retorts new 
conditions arise which require the applica- 
tion of engineering principles; electric fur- 
naces handle large quantities and therefore 
require larger condensers than have here- 
tofore been in vogue. The author states the 
general conditions of the problem and then 
considers the details. He finds that pre- 
heating or any heating of the condenser is 
uncalled for. He considers means for pre- 
venting the escape of any zinc fume with 
the carbon monoxide gas. A large conden- 
ser for the Lynen furnace is described. It 
contained nineteen tubes for blowing air 
through it to condense the zinc vapors to 
the liquid state. 


FRIDAY SESSION. 

The session on Friday was opened by 
a discussion of the paper by J, F. Clan- 
cy on ‘“‘The Electrochemical Cyanide 
Process for Treating Gold Ores,’’ which 
was presented last winter before the 
New York Section. This paper was 
abstracted in the Exvecrrica, Review 
AND WESTERN ELECTRICIAN for January 
21. This was followed by a paper by 
E. E. Carey, entitled ‘‘The Electrolytic 
System of Amalgamating Gold Ores.’’ 


ELECTROLYTIC AMALGAMATION, 


A revolution in mining methods is immi- 
nent, due to electrochemical research. To- 
day the mining industry is at a standstill 
because new conditions demand new meth- 
ods. Electrolytic amalgamation will meet 
many problems. The Clancy method was 
referred to. The ideal electrolytic amalga- 
mator consists of a series of electrolytic 
sodium-mercury cells, followed by another 
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electrolytic amalgamating device in which 
the values are recovered on silver-plated 
copper plates, of suitable construction. With 
the mercury wells, high amperage may be 
employed, liberating large volumes of hy- 
drogen, which removes all coatings (oxides, 
sulphides, grease, talc, silicious coatings, 
ete.) from the microscopic gold particles; in 
the secondary amalgamator the plates offer 
a large cathode area so that all portions of 
the pulp are forced into contact with a high- 
ly active mercury surface. 

The author described in detail his electro- 
lytic mill plate. In the near future we may 
look for a greatly increased production of 
gold, due to the application of electrochemical 
methods in mining and milling operations; 
were electro-amalgamation and _ electro-cy- 
anidation today in general use in other mills 
now in operation, the gross output of gold 
would be increased twenty-five per cent. 


This was followed by ‘‘The Electro- 
lytie Corrosion of Electroplated Ob- 
jects,’’ by W. 8S. Landis. 


CORROSION OF ELECTROPLATED OBJECTS. 


This paper describes some experiments 
made with gold-plated pens which were 
found to give very much less service than 
steel pens of the same make which were not 
plated. The short life of the gold-plated 
pens is attributed to electrolytic action, 
which occurs at the point after the plating 
has worn through. Voitage measurements 
were made between steel and gold in several 
kinds of ink and voltages as high as 0.12 
were measured. The author concludes that 
a nobler metal should never be plated upon 
a material that is likely to be subjected to 
wear on one spot, which is moistened with 
liquids. 


In the discussion J. W. 
stated that since the paper was written 


Richards 


some zine-plated pens had been tried 
and were found very unsatisfactory. 
G. B. Hogaboom stated that britan- 
nia metal is not acted upon by exposure 
to the air, but when silver-plated the 
metal is decomposed very rapidly and 
it is hard to replate it. If washers 
which have been blued have the blue- 
ing removed by pickling they become 
brittle, but after being nickel- 
plated are much stronger. If tumbled 


very 


first in emery and then in leather, the 
brittleness is overcome. The same is 
true of springs, which consequently 
even in nickel-plated articles are not 
usually plated, but blued. 

J. W. Richards suggested that the 
brittleness was due to absorbed hydro- 
gen. 

The next paper was on ‘‘Some Un- 
solved Problems in Electroplating,’’ by 
George B. Hogaboom, secretary of the 
National Association of Electroplaters. 

PROBLEMS IN ELECTROPLATING. 


Mr. Hogaboom pointed out the need of 
the electrochemist interesting himself in the 
electroplater’s art. ‘The science underlying 
it has not been developed appreciably for 
many years. The solutions recommended by 
Roseleur in 1854 have been improved upon 
but little. Many unsolved problems present 
themselves to the electroplater. Among 
these are: Prevention of spotty discolor- 
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ation in plating brass; an acid brass solution; 
an automatically replenished tin solution; 
an electrolyte to deposit silver, brass or 
copper on aluminum; an electrolyte to re- 
move fire-scale from brass; an_ electric 
cleaner to saponify grease and take it into 
the solution instead of driving it to the top; 
a heavy deposit of lead in iron pipes to pre- 
vent corrosion; an alkaline nickel-silver so- 
lution to be used with low voltage; a meth- 
od of etching steel without destroying the 
gelatine resistance film; some alkaline sub- 
stance that would replace potassium cyanide. 


The discussion brought out the fact 
that very little scientific research has 
been made along the line of electro- 
plating and that there was a large field 


here for electrochemists. It was sug- 


gested that closer co-operation between 
the two societies would be beneficial. 
In answer to a question, Mr. Hogaboom 
stated that the present time platinum 
could not be successfully plated upon 
gold except in a very thin deposit. 

The next paper was by Oliver P. 
Watts on ‘‘Polarization and Its Rela- 
tion to the Decomposition of Electro- 
lvtes.”’ 


POLARIZATION AND DECOMPOSITION OF 


ELECTROLYTES. 


Professor Watts’ paper aims to show that 
the principal factor in causing the phenom- 
enon of decomposition voltage as observed 
in electrolysis is not the resistance of a gas 
or other film upon either or both electrodes, 
but that it is due to a counter electromo- 
tive force which is produced at the elec- 
trodes as a result of the action of the im- 
pressed electromotive force, in other words, 
it is due to polarization. A large number 
of tests were made with various solutions 
and the polarization at the anode and cath- 
ode measured separately. These tests lead 
to the following conclusions, among others: 
Since it is polarization which prevents the 
flow of current in accordance with Ohm’s 
law, the residual current is the equivalent 
in current of the rate of depolarization of the 
electrodes by the electrolyte. If electrolysis 
causes a change in the material of an elec- 
trode, or of the electrolyte in immediate 
contact with it, the polarization at the elec- 
trode is large. This is the case with an 
insoluble anode, and usually so for a cathode 
whose position in the electrochemical series 
is far from that of the element which is de- 
posited upon it by the current. If the chem- 
ical composition of the electrode and of the 
electrolyte in contact with it are not 
changed, the polarization will be small. This 
occurs with a soluble anode and with a cath- 
ode of the same material as that deposited 
by the current. 


In the discussion Carl Hering called 
attention to a convenient scheme which 
he had used with accumulators, that of 
having an extra pair of plates which 
were not in circuit, but used simply to 
get the voltage readings. He called at- 
tion to the energy absorbed during 
gassing by the vaporization of the oxy- 
gen and hydrogen and the’ energy 
which was expended upon the atmos- 
phere to expand to 1,600 times their 


original volume. He _ thought the 
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source of this energy had never been 
investigated. 

J. W. Richards stated that even with 
very small applied electromotive forces 
he had always been able to measure an 
appreciable current if the ammeter was 
sensitive enough. 

A paper by J. Howard Matthews fol- 
lowed. It was entitled ‘‘ Electrical 
Heating for Preventing Superheating 
of Liquids.’’ This was followed by a 
paper on ‘‘Some Features of the Tate 
Bifunctional Accumulator Plate,’’ by 
Alfred O. Tate. 

BIFUNCTIONAL ACCUMULATOR, 

This plate makes use of the usual reac- 
tion between lead oxide and lead in sulphur- 
ic acid. The plate is termed “bifunctional” 
because it contains within itself the positive 
and negative elements and is therefore ca- 
pable of performing two functions, while 
the plates heretofore employed could per- 
form but one function, either the positive 
or the negative. A more uniform current 
density is also obtained in the new plate, 
since the current finds entrance at the top 
and exit at the bottom of a finely divided 
multiple-assembled unit provided with an 
alternating series of anode and cathode con- 
ducting strips. These conductors are eight 
inches in length and three-eighths of an inch 
wide. Its equalization of current density is 
expected to obviate sulphating. The active 
material forms a film of thickness less than 
one thirty-second of an inch. The slight 
depth of the active mass has a significant 
relation to the period of time required in 
action. To show this a plate has been dis- 
charged to zero and fully charged in a period 
of thirty-five minutes without injury. Plates 
with a capacity of forty ampere-hours at an 
eight-hour rate have frequently delivered 
250 amperes on short-circuit also without in- 
jury. The standard unit weighs about 4.5 
pounds and has a capacity of seventy-five 
watt-hours, or 16.5 watt-hours per pound. In 
service, including the weight of containers, 
etc., 11 or 12 watt-hours per pound is ob- 
tained. 


The next paper was by H. K. Rich- 
ardson on ‘‘Some Observations on Lab- 
oratory Production of Aluminum.’’ 

PRODUCTION OF ALUMINUM. 


This paper comprises the results of experi- 
ments carried on by students at the Penn- 
sylvania State Colege on the production of 
aluminum. A cell for 500 amperes was de- 
signed by the students, the material used be- 
ing wrought-iron plate bolted to angle-iron. 
The bottom was covered with an artificial 
graphite. The runs were made with one 
electrode of common electrode-carbon stock. 
The results of these experiments indicated 
that a satisfactory laboratory run can be 
made upon aluminum. The best results are 
to be expected under the following condi- 
tions: mix eighty-five per cent natural cryo- 
lite; fifteen per cent alumina. Current den- 
sity, approximately three amperes per cen- 
timeter of anode _ surface. The anode 
effect appears to consist of two kinds: (a) 
Gaseous envelope which opens the circuit. 
This can be remedied by opening and clos- 
ing the circuit or tapping the electrode. (b) 
Non-wetting of the electrode, thereby caus- 
ing numerous ares to form from electrode 
to electrolyte. This causes the voltage nec- 
essary to be increased, and appears to be 
remedied by addition of alumina or cryolite, 
although it is present in some degree during 
almost the entire run. In the hands of stu- 
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dents, using the apparatus and following 
the instructions as closely as students usu- 
ally do, an ampere efficiency of about 60 
to 70 per cent can be ootained. 


J. W. 
sion by calling attention to the voltage 


Richards opened the discus- 


due to the oxidation of carbon which 


reduces the theoretical voltage of 2.8 
to about 2.25, a value which he had 
found experimentally This reduced 
the energy efficiency. He considered 


the efficiency attained by Mr. Richard- 
son as a very high one, but in actual 
practice %the efficiency runs between 
seventy-five and eighty per cent, due to 
the fact that a higher temperature must 
be used, where the re-solution of the 
alumina is more rapid. 

Alfred thought that if 
there is re-solution it be due to 


H. Cowles 
must 
an electrolytic action, the alumina be- 
ing attacked by the carbon walls of the 
pot through local action. He thought 
the yield should be brought up to 100 
per cent, corresponding to Faraday’s 
law 

a. We stated that 
fused salt dissolves its basic metal and 
it is only by working very near the 
100 cent effi- 
ciency can be approached. 


Richards every 


melting point that per 


The next paper was by Frank C. 
Mathers and Albert F. O. Germann on 
‘*A Mereurous Perchlorate Electroly- 
tic Meter.’’ In the absence of the au- 
thors this was read by C. A. Sehlued- 
erberg. 

\ MERCURY ELECTROLYTIC METER. 

Silver and copper are the metals which 
are generally deposited in coulometers for 
measuring the quantity of electricity which 
passes Mercury possesses two great ad- 
vantages over all other possible metals: (1) 
Mercury is liquid, so that the quantity which 
is deposited may be determined very rapidly 
by measuring it in a graduated tube. (2) 
Mercury has a very high chemical equiva- 
lent, so that a given current will precipitate 
a greater weight of mercury from mercu- 
rous solutions than of any other metal. The 
chemical equivalents of mercury(ous), silver, 
lead and copper(ic) are 200, 107.93, 103.45 
and 31.8, respectively. 

Other advantages of mercurous perchlor- 
ate solution as an electrolyte for meters and 


coulometers are: (3) The ClO, radical is 
exceptionally stable and is absolutely un- 
changed by electrolysis (4) Mercurous 


perchlorate is very soluble in water, and the 
solutions thus formed are entirely free 
from any decomposition. (5) Mercurous 
perchlorate solutions containing free perch- 
loric acid have very high conductivity, such 
that a very high current density may be used 
in electrolysis. (6) The deposited metal is 
in such form that it may be transferred to 
the anode for further use without any treat- 
ment whatever. In spite of these apparent 
advantages, the mercury coulometer is not 
used in the laboratories, and the mercury 
electrolytic meter has only recently received 
serious consideration in commercial work. 


A solution of the double salt, potassium mer- 
curic iodide, is being tried at present on a 
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meter uses 


A German 
The meter is highly rec- 
ommended by many people who have tested 
it. The mercury is deposited upon an irid- 


commercial scale. 
this electrolyte. 


ium foil, from which it falls into a tube 
which may be graduated to read directly in 
any desired unit. The glass container, after 
the mercury and the electrolyte have been 
placed inside, is sealed off. This lessens the 
chances for change or decomposition of the 
electrolyte. By inverting the meter for a 
moment, the mercury from the cathode 
chamber is returned to the anode reservoir. 

The authors describe a meter in which 
mercury is used for both electrodes. The 
preparation of materials and measurements 
of conductivity are given. 


Mr. Schluederberg called attention to 
the unpopularity of chemical meters in 
this country and the superiority of in- 
duction meters on alternating-current 
The mercury electrolytic 
meter could only be used on small in- 


circuits. 


stallations because it was not feasible 
to use it with a shunt. It was not feas- 
ible to have a drop in a shunt of more 
than 100 millivolts and that is hardly 
sufficient to operate a chemical meter 
The the 
meter, however, is satisfactory. An- 
other objection to the meter is that it 
freezes in very cold weather. Regular 
Its prin- 


successfully. accuracy of 


readings are also necessary. 
cipal advantage is cheapness. 

Clayton H. Sharp 
the principal reason the meter could 


considered that 


not be used with a shunt was on ac- 
count of the temperature effect. The 
meter has a negative temperature co- 
efficient and in order for the shunting 
ratio to be constant it would be nec- 
essary to use a series resistance with 
a positive temperature coefficient. 
This makes the necessary drop in po- 
tential high. One disadvantage of the 
electrolytic meter is that there is no 
permanent record as in the case of a 
meter reading with a dial. 

‘*Eleetrie Discharges in Gas at Re- 
duced Pressure,’’ by Louis A. Parsons, 
was then read. 

DISCHARGE IN GASES. 


This paper is a brief review of the work 
which has been done on electric discharges 
in rarified gases, cathode, Rintgen, canal 
and other less studied rays being historical- 
ly treated. The cause of the emission of 
light was discussed. 


Joseph W. Richards then read a pa- 
entitled of Electro- 
lytic Transfer.’ 


per ‘* Mechanism 


’ 
SATURDAY SESSION, 

This session opened with a discus- 
sion of the papers read at the January 
meeting of the Chicago Section. Fol- 
lowing this John W. Beckman read a 
paper entitled ‘‘An Electrolytic Fur- 
nace Method for Producing Metals.’’ 
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ELECTROLYTIC-FURNACE METHOD 
PRODUCING METALS, 


FOR 


It has become well known that the fused 
electrolyte obeys the same laws as the wa- 
ter-solution electrolyte. The deposition of 
aluminum from a fused electrolyte is the 
principal case where this principle has been 
used. The general law is that the electro- 
lyte from which a metal is to be produced 
should be one containing the metal. When 
Salts are heated to the fusing point they dis- 
sociate, particularly salts of non-alkaline or 
non-alkaline-earth metals. They carry cur- 
rent readily. Mr. Beckman has produced 
small quantities of manganese, iron, chro- 
mium and a fifty-per-cent alloy of vanadium 
by this method. He gives the details of the 
method as applied to the production of iron. 
Equivalent amounts of CaO and Fe.O, are 
mixed and heated. The resulting combined 
oxide is fused in an electrolytic vessel. On 
the application of direct current no notice- 
able reaction takes place, until iron oxide 
is added, at which moment electrolysis be- 
gins and iron is deposited on the cathode 
and oxygen set free at the anode. By the 
gradual addition of iron oxide the electro- 
lysis can be carried on continuously. The 
method is particularly advantageous on ac 
count of the low cost of the electrolyte. 


C. A. Hansen and 8. A. Tucker both 
raised the question as to whether elee- 
trolysis was responsible for the chem- 
ical changes which went on or whether 
they were simply due to the reduction 
of the oxides which is 
known to take place at high tempera- 
tures. Mr. Beckman replied that there 
was indication of 
although it had not been positively 
demonstrated, President Walker sug- 
gested that this point could be eluci- 


by carbon 


every electrolysis, 


dated by using alternating-current in 
the furnace and J. W. Richards pro- 
posed placing the same materials in a 
graphite crucible and heating by or- 


dinary means. The necessary temper- 


ature of 1500 degrees could be ob- 
tained in this way. L. E. Saunders 
supported Mr. Beeckman’s view that 


it was electrolytic action. 

A. E. Greene then read a paper en- 
titled ‘‘Electrical Steel 
Competitors of the Bessemer and Open 


Processes as 


Hearth,’’ in which he compared the 
different and indicated the 
commercial possibility of the electric 


methods 
furnace. The latter will require some 
time for development as a competitor 
of the present processes, but the possi- 
ble saving of metal which is now lost 
will probably more than compensate 
for the increased cost of power or fuel. 

The last paper of the session was 
by Carl Hering, and was entitled ‘‘A 
New Type of Electric Furnace.’’ In 
it the author described the design of a 
new type of furnace in which the ma- 
terial to be heated formed the resistor. 
After this material is melted it forms 
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liquid columns in which the cireula- 
tion is quite rapid. An abstract of this 
paper will be published next week. 

An interesting paper by W. B. Pritz 
on ‘‘Dry-Cell Testing’? was not read 
at the meeting, but an abstract is given 
herewith. The Committee on Standard 
Tests for Dry Cells stated that it was 
not yet ready to report. 

DRY-CELL TESTING. 

This paper outlines the tests made on 
dry cells in the research laboratory of the 
National Carbon Company. In opening, 
the author states that the need for trust- 
worthy and comparable methods of testing 
is obvious when it is realized that there are 
today over 100 brands of dry cells on the 
market, varying in quality from very effi- 
cient ones to very inefficient ones. The 
paper comments on the many diversified 
tests which may be found in texts, trade 
publications, etc., pointing out that this di- 
versity is very troublesome for both the 
manufacturer and the consumer, asethe for- 
mer is often called upon to guarantee the 
service of his product when subject to cer- 
tain tests which have little or no relation 
to any which he may have adopted. 

The author states that there are two gen- 
eral reasons for desiring a test upon dry 
cells: (1) to ascertain what life may be 
obtained from a brand of cells in certain 
service; (2) to ascertain which one of sev- 
eral brands will give the longest life in that 
particular service. With the former object 
in view the knowledge is best obtained by 
actual use of the cells in connection with 
the appliance. The great majority of tests 
are carried on, however, with the second 
object in view. Where the amount of test- 
ing is large it is impossible, even where 
it is expedient to use the actual appliances 
for testing cells, and it becomes necessary 
to devise special testing methods and ap- 
pliances such that results obtained there- 
from shall be comparable to the results ob- 
tained from the cells when placed in actual 
service. 

The cause for and results of lack of uni- 
formity in the methods of testing dry cells 
is fully discussed. The method of testing 
various brands of cells by connecting them 
in series and discharging them simulta- 
neously is advised against because the re- 
sults, while showing a qualitative classifi- 
eation of cells to be made, will not show 
the quantitive relation of their serving ca- 
pacities. The effect of temperature upon 
dry-cell testing is discussed, tables being 
given showing the effect of various temper- 
atures on initial current, service and stor- 
age. 

The tests recommended for adoption 
which might be accepted as standard by 
consumer and producer alike cover, in this 
paper, only the two most important serv- 
ices, namely, telephone and gas-engine igni- 
tion. The telephone test subjects three 
cells, in series, to a discharge through 
twenty ohms resistance for a period of two 
minutes each hour, during twenty-four 
hours per day, seven days per week, until 
the working voltage reaches the limiting 
value of 2.8 volts, the results being report- 
ed as the number of hours’ service to this 
cut-off point. In the ignition test a four- 
cylinder automobile engine, equipped with 
a standard make of spark coil, is used. 
With different numbers of cells in series, 
resistance is cut into the circuit until the 
engine fails to operate satisfactorily. Read- 
ings at this point are taken of the working 
voltage, average drain on the battery and 
the value of the impulse which the battery 
is capable of forcing through the primary 
winding of the spark coil. This work is 
duplicated, using in turn all leading makes 
of batteries. 
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Electric Furnace for Zinc Smelting. 
At the recent Congress of Technolo- 
gy held at Boston to celebrate the 
fiftieth anniversary of the granting of 
a charter to the Massachusetts Insti- 
tute of Technology, a paper with the 
above title was read by Francis A. J. 
FitzGerald. An abstrac. follows. 

Zine smelting is especially suited to elec- 
tric-furnace treatment. The reaction to be 
brought about is between zinc sulphide and 
metallic iron, which, when strongly heated, 
gives metallic zinc and sulphide of iron. This 
reaction does not take place readily unless 
the mixture is a fluid one or unless there is 
a large excess of iron. Imbert found that 
a fluid bath could be obtained with a mix- 
ture of ferric oxide and iron sulphide slight- 
ly above 1,000 degrees centrigrade, and the 
bath would then dissolve the zinc ore. The 
furnace was designed for this process. It 
was necessary to keep the furnace gas-tight, 
to regulate the temperature, to secure a 
rugged construction and keep the heat losses 
to a minimum. The walls of the furnace 
are double with air spaces between. The 
terminals are of carbon and the resistor is 
built up of a series of corrugated plates. 
These plates are of carbon and have a pe- 
culiar construction so that they interlock 
and will not fall down. The two sections of 
the resistor contain seventy-one plates each. 
When cold this had a resistance of 0.2 ohm, 
and when operating at 150 kilowatts and a 
temperature of 1,400 degrees centigrade, the 
resistance was 0.0375 ohm. The resistance 
is almost altogether due to the contacts be- 
tween the plates as the carbon alone would 
have a resistance of only 0.00064 ohm. The 
furnace is lined with a suitable refractory 
material and provided with a tap hole. The 
voltage at the terminals of the furnace is 
varied by having taps brought out from the 
primary of the transformer supplying cur- 
rent. In an oxidizing atmosphere the resist- 
or would be destroyed but in this particular 
work the furnace is filled with vapors of 
metallic zinc. After running two months the 
furnace showed no appreciable wear of the 


resistor. The regulation of temperature is 
very satisfactory. The furnace is highly 
efficient. In one of the earlier models the 


heat losses were measured when working 
at a temperature of 1,250 degrees, and the 
thermal efficiency found to be seventy-eight 
per cent. At 1,425 degrees centrigrade it 
was seventy-two per cent. Furnaces built on 
similar principles have been used with suc- 
cess in melting aluminum, copper, brass, 
etc. There is a tendency in electric-fur- 
nace work to employ the arc in many places 
where a resistance furnace is more suitable, 
since with the arc there is difficulty in regu- 
lating the temperature. 


on 
iain 


Universal Telephone System a Neces- 
sity. 

Speaking on this subject, Theodore 
N. Vail, president of the American 
Telephone & Telegraph Company and 
of the Western Union Telegraph Com- 
pany, said recently: 

‘‘On the assumption that a perfect 
telephone system must afford a direct 
highway of communication between 
any two desiring to converse, this 
system must reach everyone; must be 
universal, comprehensive. To the ex- 
tent that any system does not reach 
everyone it is not perfect. 














‘‘Under existing conditions or the 
present state of the art, the ‘telepho- 
nic’ transmission of written messages 
cannot take the place of ‘telegraphic’ 
transmission in the regular conduct of 
the business. In a large way the com- 
plementary character exists in the 
joint occupancy and _ joint use for 
both purposes of the trunk-line plant. 
‘‘While the large economies 
in the joint occupancy and the joint 
use of the trunk ‘wire plant,’ there are 
great advantages and large economies 
in the utilization for both purposes of 
other plant and operating facilities. 
The very large economic waste in- 
cident to separate service could be al- 


are 


most entirely eliminated by joint use 
and occupaney, and by bringing the 
business entirely under 
control or influence the efficiency and 
the reputation of the service could be 
The utilization of 
staff not fully 
employed makes it possible to collect 


one common 


greatly improved. 
plant and operating 


and deliver messages by telephone and 
to connect exchanges and subscribers’ 
stations by telephone toll lines with 
the night telegraph offices at other 
points. To the extent that these waste 
facilities are utilized for public benefit 
and private profits, just to that extent 
standard service could be 
cheapened or new service and addi- 
tional facilities given to the public. 


regular 


‘‘Cheap service comes from full 
loads. In the wire this 
only be had by employing the plant to 
its full capacity all the time. In some 
lines of business like transportation 
the load can be greatly increased by 
making use of the ‘overload’ during 
the few hours of maximum business. 

‘‘In the electrical transmission of 
intelligence each item of service, the 
connection’ 


service ean 


‘message’ or ‘telephonic 
occupies the wires and the time to the 
exclusion of all else, and the law of 
increasing returns’ therefore works 
within the narrow limits of the capaci- 
ty of the line. There can be no over- 
load. Cheaper service can only be 
given by the development of new or 
additional uses which can be distrib- 
uted over the time not fully used. 

‘‘Under the universal wire system 
the additional services will be given to 
the public at rates commensurate with 
the value of such services, and in the 
great possibilities of electrical trans- 
mission of intelligence some uses will 
be developed to utilize this waste.’ 
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ELEMENTS OF POWER-STATION 
DESIGN .—XXIX. 
HYDROELECTRIC DEVELOPMENT.—1. 


BY W. B. GUMP. 


(e) Water Conductors —Water con- 
ductors comprise flumes, pipe lines and 
penstocks which serve to conduct the 
water to the turbines. In a direct de- 
velopment we have to consider only the 
penstocks, since pipe lines and flumes 
are eliminated. The practice for high- 
head plants is to conduct the water to 
a lower forebay, either by mans of an 
open flume or an inclosed pipe. From 
this forebay the pressure pipes are sup- 
plied. A spillway or weir is usually em- 
ployed for taking care of the surplus. 
Wood flumes are satisfactory in locali- 
ties where foreign material is not apt to 
fall into the water in quantities too 
great to be conveniently removed. 

In California plants both flumes and 


pipe lines are constructed of redwood. 
This wood affords a substantial and per- 
manent structure when properly built, 
De- 


struction from landslides is one of the 


and hence the maintenance is low. 


most troublesome factors to be consid- 
ered. In sections where such trouble 
may be expected it is provided for by 
covering the top of the flume with a 
slanted roof. Fig. 5 shows a cross-sec- 
tion of flume which is common among 
mountain plants, especially in Califor- 
nia. The section shown has a roof which 
is designed to withstand a considerable 
amount of disturbance from above with- 
out being earried away, rocks skidding 
off the top, and dropping below. The 
flume itself is comparatively easy to 
construct and can easily be kept wa- 
ter-tight. It is also easy to in- 
spect, and to keep in repair, and in 
this it is superior to wood stave pipe of 
closed circular section. 

All penstocks and pressure pipes should 
be of mild steel, properly riveted and 
ealked. Surge tanks are to be consid- 


ered in plants of moderate heads having 


pipes of large diameter. The function 
of such tanks is to reduce vibration and 
the pressure caused by a sudden stop- 
page of the column of water. The effect 
is somewhat analogous to a choke coil 
or a resistance placed in an electric 
cireuit in which surges take place. 

Where water turbines of the Francis 
type are employed relief valves must 
generally be provided as a precaution 
against bursting of a penstock or wheel 
case, in the event of a sudden closing 
of the wheel gate. 

Long pressure pipes or penstocks 
should be supported in place in a man- 
































ner which provides for freedom of ex- 
pansion and contraction, due to chang- 
es of temperature. Where pipes are car- 
ried along the level, or on slight grades 
they need not have special foundations. 
On grades it is necessary to tie them to 
some sort of support which is securely 
fixed in position. It is good practice to 
employ cement blocks for the founda- 
tions, spacing these at distances close 
enough together to prevent deflection of 
the pipe. The pipe is secured to the 
concrete blocks by means of iron straps 
or by simply imbedding the pipe in the 
concrete. 

In a high-head development the lower 
sections of piping become subjected to 


enormous internal pressure, and the 
thickness of plate and system of rivet- 
ing must be in accordance with maxi- 
mum pressure, allowing an ample factor 
of safety. In some instances the pipe 
lines are buried in the earth. This is 
satisfactory as far as a means of sup- 
porting is concerned. However, a great 
disadvantage arises from two sources, 
corrosion of the pipe and failure to see 
the condition of the pipe without en- 
tirely uncovering it. The advantage of 
having the pipe lines continually ex- 
posed and in full view is evident, and 
this scheme should be followed when 
the conditions favor such construction. 
Where pipe lines are exposed, as is 
more often the case, they may be given 
several coats of waterproof paint, such 
as a tar compound, which will preserve 
the surface in a very satisfactory man- 
ner. 

(f) General Construction of the Plant. 
—Concrete is the material chiefly used 
in power-plant construction especially 
in high-tension stations in which com- 
partments and barrier walls are re- 
quired. The importance of employing 
first-class construction foremen cannot 
be too strongly emphasized, since the 
job when finished marks the success or 
failure of the plant in performing the 
work imposed upon it. It is rather un- 
usual to find a plant in which there are 
not a number of weak places. The 
building and appurtenances may be well 
constructed, while the penstocks, tun- 
nels, flumes, or other water conductors 
are poorly built or improperly designed. 
Nothing is more lamentable than a well 
constructed plant which has been poor- 
ly designed. 
construction foreman in the world can- 
not overcome the features which subse- 
quently interfere with the proper per- 
formance of the plant. 

Again, the station may be well de- 
signed but poorly constructed. In such 
instances the fault may be charged to 
the organization in allowing incompetent 
help to proceed with the construction 
work. This is a matter of supervision, 


In such instances the best 
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belonging primarily to the chief engi- 
neer in charge of the project. In not a 
few instances lack of capital becomes the 
controlling feature, and an attempt is 
made to eut down the cost of the work 
by employing cheap help. Many plants 
are monuments to just such proceedings, 
the usual result being that a large sum 
of money is required later to make up 
for inadequate engineering at the out- 
set. 

The designing force engaged in con- 
wetion with a hydroelectric project 
should be made up-of individuals hav- 
ng a thorough knowledge of construc- 
tion. After the drawings have been 

mmpleted these men can go out on the 

ork with a keener knowledge of details 
than ean be had by new men not in 
touch with the office plans from the be- 
rinning of the design. 

The writer believes that it is a mistake 
to prepare the drawings for a power 
levelopment in offices remote from the 
site of the plant. Many bad blunders 
are on record where the drawings were 
made in one of the large city offices and 
sent to the power-station site hundreds 
of miles away without a thorough knowl- 
edge of the local conditions. Such a 
system becomes costly and is unsatisfac- 
tory, more particularly on the hydrau- 
lie side. The electrical features of the 
plant admit of considerable flexibility, 
and in many cases can be developed al- 
most to completion without the necessity 
of having all of the details of the envi- 
ronment. A good method of compro- 
mising is to establish two forees; one at 
the city office, and the other at or near 
the staticn site. The latter can then 
supply the data needed by the city of- 
fice, permitting an opportunity to work 
out all drawings intelligently and with- 
out undue delay. In this way one force 
of men becomes a check on the other, 
and errors which appear can be correct- 
ed before the drawings reach the field. 

(g) Mechanical Installation. — 
mechanical installation embraces : 

(1) Water wheels. 

(2) Water-wheel governors. 

(3) Mechanism for controlling head- 
gates, valves, ete. 

(4) Crane for handling machinery. 

The judicious selection of water 
wheels is one of the most difficult prob- 
lems confronting the engineer. There 


are so many factors to be considered in 
this connection that great care is re- 
quired in reaching a decision which 
completely satisfies the conditions in 
hand. 


At best this decision must be a 
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compromise between the theoretical and 
the commercial factors of the case. On 
the one hand we must consider the max- 
imum obtainable hydraulic efficiency, 
while on the other we have the commer- 
cial items such as overload capacity, 
number of units, probable load factor, 
ete. 

First let us consider the type of water 
wheel to be chosen, basing arguments 
chiefly upon present practice. In re- 
gard to low and medium-head develop- 
ments, embracing heads up to 300 feet, 
the reaction or Francis turbine is uni- 
versally adopted. This type has recent- 
ly been employed for heads exceeding 
600 feet, and promises to replace a 
large number of impulse wheels which 
were formerly considered the only type 
feasible for high heads. The maximum 
efficiency of several high-head Francis 
turbines of recent design is claimed to 
have exceeded eighty-nine per cent, 
which is equal to that attained in the 
best plants of continental Europe. 

One of the first questions to appear 
when considering a hydraulic develop- 
ment is whether to install vertical or 
horizontal turbine units. There are sev- 
eral important advantages favoring the 
vertical type. Among these are: 

(1) Permaneney of alinement. 

(2) Eeonomy in ground space occu- 
pied. 

(3) Generally a minimum amount of 
excavating. 

(4) Cool bearings. 

(5) In many eases, simpler station 
wiring. 

The chief 
horizontal units are: 

(1) Absence of a step-bearing. 


arguments for adopting 


(2) Simpler water-wheel construc- 
tion. 

(3) Less attention required in operat- 
ing. 


(4) Comparatively cheap to install 
and maintain. 

The items above noted have been the 
eause of a wider use of the horizontal 
type than the vertical, although the lat- 
ter is continually finding favor, and fu- 
ture installations are not unlikely to 
show a marked increase in the percent- 
age of vertical installations. 

The next factor to be settled is the 
size of units. Where the ultimate de- 
velopment is well defined at the outset, 
as is more often the case, from four to 
eight units may be considered. It is 
best, as a rule, to hold to an ultimate 
development of four units, and not more 
than six, except in very large develop- 
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ments, such as those above 50,000 horse- 
power. However, no fixed rule can be 
followed, since local factors. will always 
enter into the case, and these must be 
carefully taken into account. Where it 
is found that only a small portion of the 
ultimate permissible power is to be util- 
ized for a long period, it is safe to fig- 
ure on smaller units, and hence a great- 
er number for the final development, 
than would be the case if nearly all the 
power could be disposed of at the in- 
ception of the development. The plants 
at Niagara Falls are good examples of 
power development in which the time 
element with reference to the sale of 
power was an important consideration. 

The number of initial units should be 
partly controlled by the nature of the 
service. In considering a plant which 
is to supply energy for both lighting 
and railway power it would be wisdom 
to provide at least three units for the 
initial installation, and four would be 
better. This would allow complete seg- 
regation between the lighting and the 
railway service, and provide reserve ca- 
pacity for either side. 

The next question is that of overload 
capacity. With steam plants it has been 
the practice for years to adopt ratings 
of from twenty-five to fifty per cent 
overload, specifying the time of dura- 
tion of such overloads. It has been 
common in these plants to specify gen- 
erators capable of a fifty per cent over- 
load for two hours, and in some eases 
for three hours. Steam prime movers, 
particularly steam turbines, are efficient 
through a wide range, and may be op- 
erated considerably below maximum load 
at comparatively high economy. Since 
the efficiency of the generator does not 
suffer it has been convenient to give the 
combined unit a liberal margin of over- 
load. With water wheels the situation 
is different. Here the question of ef- 
ficiency is generally serious on account 
of the necessity for utilizing the avail- 
able water to the best advantage. There- 
fore, where the supply is practically 
fixed the normal rating per unit should 
be at maximum efficiency or as near it 
as possible, reserving a margin for speed 
regulation. 

Let us consider a case in which the 
generators are given a rating based on 
fifty per cent overload for two hours. It 
is evident that normally the water wheels 
are operating at two-thirds of their 
maximum capacity, and, therefore, are 
running at a correspondingly low hy- 
draulic efficiency. It is generally a bet- 
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ter policy to adopt water wheels capa- 
ble of enly slight overloads, say ten to 
the 
fluctuations 


twenty per cent, and use one of 


units to take the 
of the plant. This may easily be done 
by regulating the governors in such a 


heavier 


way that the unit which is to accommo- 
date fluctuations is more sensitive than 
the remaining units. In this way the 
station as a whole may be made to oper- 
ate at a much higher efficiency than 
otherwise. It should be remembered, 
that 


recommendation, 


however, there are exceptions to 
the 


may be cited where heavy overload rat- 


above and cases 
Ings per unit are justified. 

The size of units employed has an in- 
fluence on the overload to be provided. 
The larger the generator the less is the 
margin of overload to be recommended. 
This is take 


full advantage of the higher normal op- 


because it is desirable to 
erating efficiency which large units are 


capable of giving, while with a small 
hydraulic plant the question of overload 
capacity is likely to be more important 
than the question of efficiency. Again, 
there are exceptions to the general rule. 


Water-wheel governors are next in or- 


der. There are two general types: Those 
deriving their power for operating the 
gates from the water-wheel shaft and 


those operating the gates through a re- 
wheels 
direct 


lay. Governors for the exciter 


may, in many instances, have 


control. The main units should each be 
actuated by a relay governor of reliable 
manufacture. 

The most common form of relay gov- 
ernor is that in the 
operated by means of hydraulic pres- 


which gates are 
sure, using either water or oil. Where 
water is employed it is almost always 
advisable to use a filter for keeping out 
grit and other foreign material which 
will cut into the working parts. 

The problem of speed regulation of 
water wheels has been a perplexing one, 
and not until recently has satisfaction 
even been approached. At the present 
time a well designed governor is capa- 
ble of close speed regulation where the 
It is 


large power 


load fluctuations are not violent. 


now common practice in 
turbines in 
With this 


will 


systems to steam 
parallel with water wheels. 
arrangement the turbines 
readily take the fluctuations and allow 
the water turbines to carry a practically 
constant load. It is important in a sys- 
tem of this kind to adjust the govern- 
The steam- 


operate 


steam 


ors for the load conditions. 
turbine governors being far more sensi- 
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tive than the water-wheel governors, are 
capable of responding readily to over- 
loads. During parallel operation a 
short circuit on the transmission line is 
apt to throw the steam turbines out of 
synchronism with the water-wheel units, 
due to the difference in the action of the 
governors. The inherent characteristics 
of water-wheel operation are such that 
the inertia of the water and moving 
parts limit the sensitiveness of speed 
Notwithstanding this serious 
been 


control. 
difficulty vast improvement has 
made, and the future will unquestion- 
ably witness still greater refinements. 

Head gates are most conveniently op- 
erated by means of geared motors. The 
feasibility of such an equipment de- 
pends to a great extent upon the size 
of the plant, the probable frequency of 
closing the gates, and finally the cost 
of the installation. 

Every station should be provided with 
a erane capable of lifting the heaviest 
single piece of machinery. In plants 
of over 10,000 kilowatts capacity it is 
generally advisable to adopt electrically 
operated cranes. 

(h) Generators. 
be regarded as the connecting link be- 


-The generator may 


tween the mechanical and the electrical 


equipment. Its mechanical design is of 
importance, as well as the electrical feat- 
ures, and while the manufacturer is 


quite capable of taking care of this por- 
tion of the design, yet he is not always 
in a position to know the specific re- 
quirements of a certain plant. The en- 
gineer in charge is, therefore, justified 
in formulating specifications which will 
accord with the plant in question. For 
example: the cost of excavating will 
likely be one of the controlling features 
deciding the question of side-shifting 
the frame, as the cost of space may be 
hence, a minimum width of 
Such de- 


tails can generally be worked out by 


excessive ; 


frame may be more desirable. 


combining the experience and training 
of both the manufacturer and the engi- 
neer in charge. 

With the 
quirements of the generator, but little 
ean be added to statements previously 
given. It is well to note that the general 
construction of the machine should be 
simple, and afford accessibility to all 
parts, especially the windings. The elec- 
trical side gives the greatest trouble, and 
it should be such that repairs are possi- 
ble without undue dismantling, thus 
minimizing the time that a generator is 
out of service. 


reference to electrical re- 
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Considerable discussion still exists as 
to the question of grounding the neutral. 
It may be stated, however, that Y-wound 
machines are ordinarily to be advised. 
If grounding is thought feasible later 
on, the system is then adapted to this 
procedure. 

(j) Switching Arrangement. — The 
chief factors governing the scheme of 
switching have been discussed to some 
extent in foregoing chapters. Simplic- 
ity of arrangement, combined with ac- 
cessibility, makes for economical and 
maintenance. These are 
among the most important, and should 
be kept in view when designing the 


low factors 


electrical layout. In plants supplying 
a considerable load to local distributing 
cireuits it is usually advisable to install 
This statement 
refers more especially to the low-tension 


a double busbar system. 
side. These busses may or may not be 
sectionalized, depending upon the num- 
ber of units, load factor, the nature of 
service, and other local considerations. 
(k) 
of a wise selection of transformers, and 


Transformers.—The importance 
the necessity of having them properly 
installed, are items which are to well 
known to require emphasis here. The 
leading features entering into the selec- 
tion of transformers were treated in a 
former chapter. Space may be justified, 
however, in commenting upon several 
characteristics which belong especially 
to hydraulic One of 
these is the abundance of cooling water 
for transformers. This item is decided- 
ly favorable to the adoption of oil-in- 
sulated, water-cooled transformers. In- 
as much as the typical hydraulic plant 
is remote from a thickly populated dis- 
trict, the fire hazard from oil may be 
reduced, since extra provision against 
such hazard is more readily accom- 
plished, due to comparatively unlimited 
space for isolating the transformers from 
other apparatus. Such is far from the 
case with the average steam power plant. 

On the other side of the question is 
the fact that space is costly, and espe- 
cially so where elaborate housings are 
required, as is the case with oil-insulated 
transformers. With respect to the air- 
blast transformer it may be said that 
there are a number of points favoring 
it for potentials up to about 30,000 volts. 
Beyond 33,000 volts its adoption is not 
usually feasible, on account of the diffi- 
culty of insulating the windings, the 
high cost, and other unfavorable fea- 


developments. 


tures. 
Where indirect water cooling is em- 
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ployed it is advisable to consider plac- 
ing the cooling coils in the tailrace. In 
many instances this can be done very 
conveniently, and the piping may be 
made short and direct, as compared to 
other arrangements. The water cooling 
referred to applies to the foreed-oil sys- 
tem in which the oil-cireulating pipes 
are water-cooled, as above suggested. 

(m) The High-tension Side.—In eon- 
clusion it is well to make a few state- 
ments with reference to the high-tension 
side of the plant. The high-tension side 
of a typical transmission plant begins 
with the secondary terminals of the 
transformers and ends with the outgoing 
high-tension lines as far as the last in- 
sulating support connected to the pole- 
line switch. This assumes that the light- 
ning arresters and accessories are em- 
braced within these limits. 

The general character of design re- 
lating to modern high-tension develop- 
ment has already been taken up. But 
little ean be added except to emphasize 
the importance of providing substantial 
insulating supports, and allowing ample 
space between all high-tension conduet- 
ors. Above all, due precaution should 
be taken in having access to the wiring 
without undue exposure to high poten- 
tial. 

(To be continucd.) 


[Ep1ror’s Notre.—This important series 
of articles was started in the ELEcTRICAL 
REVIEW AND WESTERN ELECTRICIAN, Sep- 
tember 3, 1910, and will cover every phase 
ef central-station design.] 
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Preventing Boiler Scale. 

A new treatment of boiler waters to 
prevent the formation of scale consists 
in allowing the water to run down an 
aluminum plate, provided with corru- 
gations. It is necessary to keep the 
corrugations brushed free and clean of 
deposits. The theory covering the ac- 
tion of the process is that by the pass- 
age of the water over the aluminum, 
a current of electricity is induced, the 
water being negative and the alumi- 
num positive, causing ionization of the 
seale-forming salts so that they do not 
take a erystalline form but 
amorphous. At the same time, the alu- 
minum, by the friction of the water, 
and the electrical action, is abraded 
from the surface as a colloid, which af- 
ter a period undergoes change in the 
An investigation at Liverpool 


become 


water. 


University showed that aluminum hy- 
droxide was not present to a great ex- 
tent in the water treated by the appa- 
ratus, but that the aluminum was in 
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the water in colloidal form, mixed 
with hydroxide, and remained so for 
several days. 

The apparatus must be exposed to 
light and air, and preferably to a north 
or south light, for best results. If 
closed entirely from air and light, it 
will become almost inoperative. Wat- 
er treated by this process should be 
used within seven days or the effect is 
lost. 

ee 
Hints on the Purchase of Second-Hand 
Machinery. 

There are many agencies for the pur- 
chase and sale of second-hand machin- 
ery of all classes, and it may be of 
assistance to some intending purchasers 
if we indicate briefly the chief facts 
and particulars which should be care- 
fully observed in making inspection of 
the same, and which should settle the 
question of purchase and of price to be 
paid. In many cases bargains are to be 
picked up. In others, second-hand 
goods are more costly in the end than 
new. Hence the exercise of much judg- 
ment is necessary. 

As a general rule there is little to be 
gained by purchasing second-hand boil- 
ers. Engines may frequently be bought 
with advantage. But never buy a sec- 
ond-hand boiler without taking the 
opinion either of a competent boiler- 
maker or of one of the boiler-insurance 
companies’ inspectors. The inspector 
will say precisely what defects, if any, 
are present, and to what extend they 
detract from the value of the boiler. 
Many a purchaser has been mulcted in 
heavy damages in consequence of a 
boiler having exploded when the acci- 
dent could have been prevented if com- 
petent inspection had been invited. 
There are so many ills to which a boiler 
is liable that only an expert is able to 
diagnose them. Repairs also are costly, 
so that a second-hand boiler may easily 
become a white elephant. 

The main parts of engines do not 
wear so very seriously, but designs be- 
come antiquated. Frequently an en- 
gine that has been in use for years can 
be made practically as good as new 
by renewing piston-rings, glands, and 
brasses, and by taking up slack, and 
rescraping wearing parts, as valve 
faces, slippers, and guides. More cost- 
ly repairs would be reboring cylinders 
and fitting new pistons, and perhaps 
covers, or broken or damaged parts. 
Here, however, the opinion of an en- 
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gineer should be obtained previous to 
purchase. An engine may be of an 
old type, wasteful of steam, and giv- 
ing little work in return, and so be 
dear at any price. 

And the same holds good of ma- 
chines. The renewal or refitting of 
some of the vital wearing parts, as 
spindles, cones, slides, adjustable 
strips, nuts, bushes, and so forth will 
restore an old machine to excellent 
working order. 

It is necessary to disregard alto- 
gether all polishing, furbishing up, and 
painting which may have been done on 
second-hand machines, since that adds 
nothing to their real value, and may 
actually have been made the medium 
for concealing faults. Actual renew- 
als and repairs must, of course, be 
taken account of. 

It is well, when possible, to learn 
something of the previous history of a 
boiler, engine, or machine, the name 
of its maker, its length of service, and 
the reason for its sale. On the results 
of such an inquiry will often depend 
whether it is worth nearly the price 
of a new article, or the price, say, of 
old metal. 

It is necessary to look to the running 
wheels of travelers and _ traveling 
cranes. These wear down rather rap- 
idly on gritty rails. If they are worn 
or grooved down to the extent of one- 
half inch or five-eighths inch they are 
practically worn out, and should not be 
used any longer. If the treads are 
not worn much, boss fractures or 
broken flanges must be looked for, also 
the condition of the running axles and 
their fit in the bearings. 

Hoisting-drums become deeply 
scored by the chains after long serv- 
ice, until the metal is often reduced to 
a narrow zone. Then a new drum must 
be east and fitted. Brake-drums also 
become worn rapidly by the straps, 
and should be examined. There are 
some parts, such as main framing and 
jibs, which are not subject to wear and 
tear of the above kinds. 

The condition of friction cones on 
engine and intermediate shafts calls 
for close inspection. The cones may 
either be scored, or they may be worn 
down so much as to have become inse- 
cure. Worn cones must be renewed, 
as it is never worth while bushing the 
recessed one or putting a collar on the 
external one—English Mechanic and 
World of Science. 
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ELECTRIC STREET LIGHTING.—III. 


BY ALBERT SCHEIBLE. 


INCANDESCENT STREET LIGHTING. 

For street-lighting purposes incandes- 
double role, 
and 


cent lamps have played 


sometimes competing with ares 
sometimes only supplementing them. In 
both taken the place 


which come to low-candle- 


cases they have 


might have 
power ares had the lighting companies 
able to 


proportioned 


price 
their 


been furnish these at a 
approximately to 
candlepower. This was out of the ques- 
for both the first cost and the cost 


for a 100-watt are lamp 


tion, 
of attendance 
is substantially the same as for one of 
100 the light of 
the are lamps could not be economically 


watts. Consequently, 
subdivided into smaller units and when 
the conditions demanded these the in- 
candescent lamp was the only available 
electrical unit. 

The much lower candlepower re 
duced the glare, so that the lamp could 
normal line of 


be used closer to the 


vision without blinding either man or 
shaded streets 
block, 
branches of the 
effective than 
mueh higher total 
height at which 


placed to profit 


horse; hence, on heavily 


a number of ineandescents in a 


placed below the lower 


trees, were often more 


corner ares with a 
eandley wer, as the 
the latter had to be 
by their maximum 


rays of intensity 


brought dense and often swaying shad- 
Indeed, it was this 
interference trees with the 
light of street are lamps that forced the 


ows of the foliage. 
of shade 
street 


introduction of ineandescent 


lighting into many towns, as the con- 
trast between the darkened walks and 
the bright often meant a 
worse condition than if there had been 
In one Wiscon- 


the resulting protest was so 


crossings 


no street lights at all. 
sin City 
strong that the incandescent lighting 
brackets were swung around over the 
sidewalks, on the ground that far more 
people used the walks than the road! 





Owing to the poor efficiency of the 

series lamps (which 
reduced from 5.0 to 3.5 
were 


carbon-filament 
was gradually 
candlepower), these 


low 


watts per 
generally used in candle sizes 
such as twenty-five and thirty-two, in- 
stead of being proportioned to the can- 
dlepower of the ares used under sim- 
ilar conditions. Consequently the avail- 
able candlepower per block was usual- 
ly very much lower. This was helped 
out somewhat by the use of reflectors 
over the lamps which were intended to 
direct the upward rays of light down 
upon the street at some distance from 
the lamp, although many of the types 
still in use have deep cone shapes which 
send most of the reflected light 
Since 


really 
up above the level of the lamp. 
the direction of the reflected rays de- 
pends not only on the shape of the re- 
flector but also on the length and posi- 
tion of the lamp filament, a really scien 
tifie design would be feasible only if the 
the light-giving filament 
relation to the reflector, 


location of 

was fixed in 
which was out of the question with the 
variety and irregularity of lamp sizes 
and shapes prior to the days of the Na- 
tional Electric Lamp Association and 
its standardizing of the lamps. 
the lighting fraternity had not learned 
the well 
designed 
lighting equipment, 


Besides, 
paying for 
built 
hence most of the 


real economy of 


and durably outdoor 
reflectors used during the days of ear- 
bon-filament street lamps lost a large 
share of their light distributing power 
during the very first year of their use. 

The more uniform distribution of 
light obtained by using a number 
ecandescents to each block reduced both 
the depth of the shadows and the se- 
riousness of the glare when the lamps 
were close to the normal line of vision, 
since both depend upon the contrast be- 
tween the intensity of the light and of 
the background against which it is seen. 
This lessening of shadows and glare, 
together with the more uniform illumi- 
nation, ‘led many places to adopt inean- 
descents for all of their street lights, 


of in 








while others used them only as auxiliar- 
ies. In many cities they were known 
by terms such as ‘‘side-street lamps,’’ 
‘‘outskirt lamps,’’ or (as at St. Louis) 
‘falley lamps;’’ all of which designa- 
tions showed how the incandescent 
street lamps found places as adjuncts 
to are circuits, giving an illumination 
superior to that of the flat-flame gas 
lamps at a considerably lower cost than 
that of are lamps, though the intensity 
of the lighting was usually much lower 
than it would have been with the latter 
type. 

Owing to the distances involved, in- 
eandescent street lighting has always 
implied series lamps, for each of which 
some shunt must be provided to keep 
the circuit intact when the filament 
gives out. Heisler and Bernstein ac- 
complished this by fusible plugs in the 
sockets, while Thomson followed with 
a thin film of mica or paper which the 
eurrent would puncture when the lamp 
burned out. Originally this film was 
placed in the lamp base, but it was 
afterwards transferred to clips in the 
socket, enabling the lamp to be re- 
placed on a live cireuit if necessary. As 
a substitute for this method, the West- 
inghouse Company used a magnetic 
shunt placed at the pole end of each 
street-lighting fixture. In either case, 
the voltage on the circuit must be read- 
justed when a lamp burns out, else the 
remaining lamps would be overstrained, 
which was at first done (about 1889) 
by slipping additional lamps into the 
circuit on a ‘*hankboard.’’ 
This was soon followed by the adjusta- 
ble reactance coil or dimmer which va- 
ries the voltage without adding a use- 
less lamp load and which gave way still 
later to a constant-current regulator 
similar to the ones developed for series 
are lighting. Thus, unlike are-lamp 
practice, the generation and regulation 
of the current needed for incandescent 
street lights has always been a compar- 
atively simple matter and not one which 
in itself has forced changes in the street 
lamps. 


“e 


so-called 
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TUNGSTEN STREET LAMPS. 


Just as Jablochkoff with his ingenious 
electrie candle prepared the way for 
are lighting without getting returns 
from the latter, so the Nernst lamps 
showed what could be accomplished by 
incandescent lighting units of higher 
efficiency than the _ carbon-filament 
lamps which even with the so-called 
‘‘metallized’’ filaments required 2.7 
watts per candlepower. The one and 
one-quarter-watt efficiency of the 
Nernst lamp placed it on a footing with 
the ares, but the individual transform- 
ers and devices for cutting out the heat- 
ers which start the lamps meant com- 
plications. Before these could be sim- 
plified, the tungsten lamp appeared and 
as it could instantly be substituted for 
the existing carbon-filament lamps, giv- 
ing a much higher candlepower for the 
same wattage, its adoption has been a 
rapid one. 

One reason for this already wide- 
spread introduction of the tungsten 
street lamps has lain in the readiness 
with which they can compete with gas- 
mantle lamps. Long before the devel- 
opment of the tungsten filament in- 
ereased the efficiency of incandescent 
lamps, a similarly striking improvement 
had been made in gas lamps by Wels- 
bach’s invention of a practical inean- 
descing mantle. Enabled by its use to 
increase greatly the effectiveness of 
their lighting, the gas companies had 
been seattering these new units in a 
great many places where the earlier ad- 
vent of the tungsten lamp would have 
barred them out. Of this, more will be 
said in a later chapter. 

To bring out the full possibilities of 
the tungsten street lamps, their intro- 
duction has commonly been accompan- 
ied by the installing of better support- 
ing and reflecting devices, for the lack 
of which incandescent street lighting 
had long been suffering. Prominent 
among these have been ‘*radial- 
wave’’ reflectors and several types of 
directive reflectors. The former have 
fluted grooves giving the rain a chance 
to drip off the reflector which still is 
substantially horizontal and which is 
so large in diameter (usually twenty- 
two inches) that a sloping hood over it 
would look very bulky in proportion to 
the lamp. Parabolic reflectors akin to 
the half shades used over desk lamps 
had been used in England even before 
the advent of the tungsten filament and 
have now received a new impetus. 


the 
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Abroad, they have been installed par- 
ticularly where ineandescents were 
substituted for gas lamps on the same 
posts, being sometimes made in a twin 
form for insertion between two lamps 
to direct the light lengthwise of the 
walks in both directions from the posts. 

In this country, Dr. Sharp has car- 
ried this principle still further by care- 
fully designing a four-way version of 
such reflectors for use at street cross- 
ings, thereby directing a larger propor- 
tion of the light lengthwise of the 
streets, though of course increasing the 
glare effect of the lamps. This directive 
redistribution of the light had previous- 
ly been attempted in another way by an 
ingenious prismatic globe effect which 
many central-station men sidestepped 
because of their unfortunate experience 
with heavy breakage of other outdoor 


glassware, but which may still cut 


a figure in incandescent street lighting 


as it reduces the glare usually accom- 
panying the redirecting of the light 
by reflectors. Moreover, the recent ap- 
pearance of more compact series sock- 
ets should open the way for a still more 
general redesigning of street reflectors, 
as too large a proportion of the present 
tungsten street lamps are hampered in 
the light distribution from the same by 
reflectors designed more to leave room 
for bulky sockets than to direct the 
light upon the street from 50 to 150 feet 
away from the lamp. 

Thanks to the low voltage and heavy 
current capacity of series lamps, these 
have short and stocky filaments, which 
is fortunate as the shocks of service 
would play havoe with the slender fila- 
ments of 110-volt lamps. Even some 
of the early types of series lamps had 
carbon filaments made of braided cot- 
ton and the mechanical breakage has 
always been exceedingly small consid- 
ering the conditions under which the 
lamps are used. The same shortness of 
filament and consequently high mechan- 
ical strength of the series tungsten 
lamps is already showing them long 
lived in actual servige and able to stand 
even the strains of being handled while 
the filaments are cold. 

In some ways the fact that incandes- 
cents demands no attention akin to the 
trimming of are lamps has been against 
their effective use, since a systematic 
cleaning of both lamp globes and re- 
fleetors would enhance. both the impres- 


sion given by the lighting system and: 


the amount of light actually delivered 
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where it is needed. At the same time 
their use has in recent years been inter- 
woven with commercial display fea- 
tures—such as curb posts or arches 
paid for by groups of merchants—to 
which more extensive reference will be 
made later in this series. 
(To be continued.) 

a 
Commonwealth Edison Branch, 
N. E. L. A. 

The April meeting of the Common- 
wealth Edison Branch, National Eleec- 
trie Light Association, was held on 
Thursday evening, April 6, at Handel 
Hall, Chicago. This meeting place is 
the third one selected by the Common- 
wealth Edison Branch, as the two for- 
mer ones were outgrown by this pro- 
gressive organization. At the April 
meeting over 400 members were pres- 





ent. 

Before taking up the papers on the 
program, Chairman Smith announced 
the passage of a resolution entitling all 
past and future chairmen to gold but- 
tons bearing the insigna of the associa- 
tion. The following papers were then 
taken up: ‘‘An Educated Force in the 
Electric Service Field,’’ by H. A. Sey- 
mour, of the advertising department ; 
**Methods of Handling Business to Give 
Service,’’ by Harold Wright, of the 
contract department; and ‘‘Interior 
Wiring and Inspection,’’ by A. P. Good, 
of the engineering department. 

In addition to these papers an inter- 
esting entertainment program was pro- 
vided which included instrumental and 
vocal music, a ‘‘chalk’’ talk by W. A. 
Ward, of the Round Table, and a magic- 
lantern display of cartoons drawn by 
R. A. Fischer. G. L. Knight, of the 
Edison Electric Illuminating Company 
of Brooklyn was a guest at the meeting. 

Cost of Street Lighting. 

In Sheffield, England, the 
plant is municipally owned and con- 
siderable rivalry between the 
officers in charge and the local gas 
company. During a recent discussion 
it was brought out that the cost for 
street lighting is, with gas, 33.2 cents 
per candlepower per annum, and with 
electric current, 6.3 cents per candle- 
power per annum. 





electric 


exists 


——____~2-e-—- 
A Siberian Exposition. 

Russia proposes to hold its first West 
Siberia exposition for agriculture, for- 
estry and industry, in the city of 
Omsk, June 28, to August 14, 1911. 
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WIRELESS TELEGRAPH WORKING 
IN RELATION TO INTERFER- 
ENCES AND PERTURBA- 
TIONS. ' 


BY J. E. TAYLOR. 


The working efficiency of a _ radio- 
telegraph installation is very greatly in- 
otherwise 


fluenced by its freedom or 


from interferences and 
Considerations of immunity from avoid- 
able disturbances have, therefore, a very 
important aspect in the matter of selec- 
tion of suitable sites and in the general 
design and layout of stations, especially 
for coast-station traffic 


those intended 


with ships at sea. The location of a ra- 
dio-telegraphie coast station should be 
chosen primarily with the object of com- 
manding traffic from ships over as wide 


an area of sea as possible consistent with 


dispatch and economy in disposing of 


the traffic handled. The character of 
the receiving apparatus used also de- 
the 


site, since receivers of the auditive type 


mands consideration in choice of 


have now, because of their undoubted 
superiority for the purposes of coast- 
station entirely replaced 
The effect- 


ive ranges, for transmitting and receiv- 


work, almost 


those of the recording type. 


ing respectively, are factors of primary 
The can be to a 
regulated by the 
but the latter turns 
largely upon the transmitting power of 


importance. former 


large extent use of 


suitable power, 
the ship installations. It therefore be- 
comes necessary to conserve the receiv- 
ing efficiency of the coast-station appa- 
ratus to the largest possible extent. The 
receiving range of a station using audi- 
tive receivers is practically limited only 
by the inability of the operator to in- 
certain 
strength in the telephone receiver. In 
these circumstances it will be readily 
perceived that almost absolute silence in 
the building in which the apparatus is 
housed is very necessary. The extent to 


terpret signals of less than a 


1 Abstract of a paper read at a meeting of the 
Institution of Electrical Engineers, London, 
April 6, 1911 


perturbations. 


which this is desirable can only be fully 
appreciated by those who have gauged 
for themselves the dulling effect of slight 
external sounds when listening intently 
to radio-telegraph signals even of mod- 
strength. This constitutes a 
strong reason for a special and separate 


erate 


building in a quiet locality for radio- 
telegraph coast-station work, rather than 
appropriating portions of existing build- 
ings for the purpose. There are quite 
a number of other factors concerned in 
the rather wide subject of selection of 
sites and design of buildings: notably 
facilities for obtaining electrical power 
supply rather than running small and 
troublesome self-contained power plants 
involving costly running charges; suit- 
able living accommodation for opera- 
tors; avoidance of maintenance of long 
connection the 
Sites which 


land ecireuits for with 
main telegraph system, ete. 
are too much exposed to the foree of the 
elements in bad weather are likewise to 
he avoided as far as possible. 

Interferences and _ perturbations in 
radio-telegraph working may be broadly 
divided under five main heads: 

(1) Direet interference by extraneous 
sounds and noises. 

(2) 
induction influences. 

(3) Electrical 
from other stations. 

(4) Atmospheric electrical perturba- 


Electrical interference by local 


interference by waves 


tions. 


(5) Perturbances of wave-propaga- 
tion efficiency of the dielectric medium. 

The under the 
first not 


be further dwelt upon. 


direct interference, 


head, is avoidable and need 


LOCAL INDUCTIVE DISTURBANCES. 
The interference by local inductive 
disturbance referred to under (2) above 
is also avoidable, but special arrange- 
ments are necessary which demand some 
attention. Since a land-cireuit connec- 
tion is an essential feature of a coast sta- 
tion it will generally be desirable to ter- 
minate the circuit in a positon near the 
radio-telegraph apparatus where it can 
readily be attended to by the wireless 


i— a 


operator, and it is necessary to take pre- 
cautions to insure that there is no elec- 
trical disturbance of the radio-telegraph 
receiver by the operation of the land 
circuits. Such disturbance may arise 
from sparking at relay and key con- 
tacts, electrostatic or electromagnetic in- 
duction from circuit leads, or from bat- 
tery leakage direct or through the earth 
connections. There may also be direct 
induction from the external line to the 
aerial wires of the radio-telegraph plant. 
In the ease of a telephone connection 
to the station, the latter will be the prin- 
cipal source of trouble to be guarded 
To obviate these troubles, the 


against. 
following precautions are adopted : 

(a) Telegraph or telephone circuits 
are led into the station by a_ short 
length of underground cable, so that the 
exposed land line is at least thirty or 
forty yards distant from any part of the 
aerial wire system. 

(b) The land-line apparatus and wir- 
ing are located in the operating room 
as remote from the radio-telegraph ap- 
paratus as possible. 

(c) Twin wiring is adopted for the 
connections of the apparatus and bat- 
teries. Lead-sheathed connecting wire 
may be used, but it will generally suf- 
fice to adhere to ordinary twin wiring. 

(d) The necessity for having the land- 
circuit apparatus under the surveillance 
of the wireless operator renders it de- 
sirable to provide a visual and noiseless 
call in the shape of a glow lamp. 

(e) The land-cireuit earth connection 
should be made separately to an earth- 
plate distinct, and separated by at least 
a few yards, from the main high-fre- 
queney earthing system of the wireless 
telegraph plant. 

(f) Interference from sparking at re- 
lay and key contact points will not us- 
ually oceur if the scheme of twin wir- 
ing has been effectively carried out. If, 
in spite of these precautions, interfer- 
ence is still appreciable, it may be mini- 
mized by shunting the contacts by a 
condenser of about a microfarad capacity 
with a non-inductive resistance coil of 
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about 500 ohms in series with the latter. 
In addition to inductive disturbance of 
the wireless telegraph receiver by the 
land line there is also the reverse action 
to consider, namely, the powerful elec- 
trostatie induction of the wireless trans- 
mitting plant on the land line and Morse 
apparatus. If not guarded against, this 
induction may render itself evident in 
several ways. It may produce spark- 
ing in the coil windings of the Morse or 
telephone apparatus, sparking at light- 
ning protectors on the line, and may 
ilso, in conjunction with the inductive 
sparking, render the wireless-telegraph 
transmission extremely audible on the 
land-cireuit telephone wire. 
Disturbances arising from the motor- 
venerator or other electrical machinery 
used in power transformation are liable 
to occur, either in the shape of vibra- 
tion communicated acoustically, or com- 
mutator ripples producing trouble by 
electromagnetic action. Complete isola- 
tion of the running machinery from the 
operating room, preferably by locating 
it in a separate structure, is desirable to 
eliminate the vibration effects. Commu- 
tator ripples are specially prone to oceur 
in a penetrating and obtrusive form 
where power plant is installed for charg- 
ing accumulators and are greatly ac- 
eentuated during the process of cell 
charging. Where trouble is experienced 
from commutator humming or sparking 


it is desirable to adjust the brushes 


whilst listening on the telephone re- 

ceiver. 

MUTUAL INTERFERENCE BETWEEN STA- 
TIONS. 


The consideration of mutual disturb- 
ance produced by radio-telegraph sta- 
tions on one another opens up a pecul- 
iarly involved problem in view of the 
number of variable factors concerne(. 
The whole question of tuning and selec- 
tivity is involved. The theoretical in- 
vestigation of the possibilities of selective 
signaling from contiguous stations by the 
use of wave-lengths differing sufficiently 
from another presents insur- 
mountable difficulties, but its practical 
realization is quite another matter. It 
is comparatively simple to plot out the 
resonance curve of a transmitter, and 
work out the varying degrees of dis- 
sonance necessary to insure immunity 
from disturbance on a given type of re- 
ceiver at various distances away, assum- 
ing constancy of radiated waves both in 
respect of strength and wave-length. 
This has frequently been done, but it is 


one no 
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of very little utility in practice even 
when the stations concerned are work- 
ing over fixed ranges with fixed wave- 
lengths. It is too frequently overlooked 
that the resonance curve obtained is 
really a mean of a number of curves of 
greater and less amplitude. In other 
words, the variability of the amplitude 
of vibration at the transmitter must be 
allowed for in practice. In addition a 
substantial margin of amplitude must be 
provided at the transmitter, not only to 
compensate for its own variations, but 
also for those of the distant receiver. 

Although, under the International 
Radio-telegraph Convention, the range of 
wave-lengths allotted for ship to shore 
working is strictly limited and defined, 
it is fairly certain that no radical im- 
provement in working conditions can at 
present be expected from any system of 
allotting distinctive wave-lengths for in- 
dividual coast stations. The increased 
selectivity theoretically obtainable would 
not, in practice, assist matters to any 
great extent. Many of the manipulative 
difficulties at present experienced in ra- 
dio-telegraph working would, however, 
be largely reduced if less disturbing and 
more speedy types of transmitters were 
adopted at certain Continental stations. 
Much benefit would likewise accrue from 
the adoption of a standard method of 
easily and_ readily regulating the 
strength of antenna current to suit the 
particular communication on hand, such 
as by a regulating coupling between the 
closed cireuit and the aerial cireuit in 
coupled transmitters. This is much sim- 
pler and better than any method which 
involves regulating the power applied to 
the transmitting plant, mainly for the 
reason that readjustment of power in- 
volves other readjustments in the trans- 
mitting plant, particularly at the dis- 
charge-gap of the closed cireuit. A fur- 
ther advantage of such a method of reg- 
ulation as that proposed beyond its ob- 
vious celerity and simplicity, is that as 
the coupling is reduced, the waves radi- 
ated have, for equal amplitude, far less 
disturbing or interfering qualities than 
those emitted by more strongly coupled 
transmitters. 

The problem of selectivity in radio- 
telegraph working involves much more 
than mere tuning. The- degree of dis- 
sonance is only one factor out of many. 
The _ interference-producing elements 
may be subdivided into types, as fol- 
lows 

(a) Electrostatic interference. 
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(b) Pre-charged aerial, or ‘‘plain- 
aerial,’’ interference. 

(c) Interference by heavily coupled 
transmitters. 

(d) Interference by lightly 
transmitters. 

(e) Interference between continuous 


coupled 


wave and spark systems. 

(f) Interference by omission of acci- 
dental waves. 

(g) Damping in transmitters and re- 
ceivers in relation to interference. 

(a) Electrostatic Interference.—Sta- 
tions in sufficiently close contiguity are 
liable to powerful electrostatic induction 
across from aerial to aerial tending to 
produce forced oscillations, the effect of 
which on the receiver is extremely diffi- 
This is an effect which de- 





eult to annul. 
creases very rapidly with increase of 
distance of separation. The range over 
which a station exerts this influence de- 
pends in the first place on the character 
of the transmitter. It is generally more 
pronounced in transmitters of the open- 
circuit type, in which the aerial system 
is charged up to a high potential prior 
to discharge across the spark-gap. These 


may be conveniently designated ‘*‘pre- 


charged aerial’’ methods in contra-dis- 
tinction to coupled transmitters. In the 


latter, the electrostatic field generated 
about the aerial is strictly limited in ex- 
tent. 
yond the distance of, at most, a quarter 
wave-length from the transmitter. Fur- 
ther, the aerial oscillations are built up 
by resonance and only attain their maxi- 
mum amplitude after a number of swings, 
whereas pre-charged aerial methods in- 


No time is given for expansion be- 


volve maximum amplitude of aerial os- 
cillations at the commencement of dis- 
charge. The main feature differentiat- 
ing the two methods so far as electro- 
statie interference-producing qualities 
are concerned, however, is that the pre- 
charged aerial method produces an ex- 
tensive and obtrusive electrostatic field, 
whilst the electrostatic field produced by 
the coupled transmitter is negligible in 
comparison, and can be made wholly 
unobtrusive in its interference-producing 
qualities. 

(b) Plain Aerial Interference.—Inter- 
ference by pre-charged aerials on distant 
stations is also of a very pronounced 
character; so much so that it is fre- 
quently possible to recognize the working 
of such a transmitter among signals from 
other stations that may be heard at the 
same time, by reason of the extended 
range of tuning adjustment over which 
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the signals of the former are perceptible. 
This effect cannot, of course, be due to 
electrostatic induction, but is doubtless 
determined by the character of the waves 
emitted. In the first place, it is highly 
probable that there is a pronounced im- 
purity of throughout the 
train, due to damping in the emitter, 


wave-form 


irregularities in the spark discharge, and 
foreing action of the 
other source of high-tension current. In 
other words, the oscillating system may 
the driving 


transformer, or 


be too heavily coupled to 
electromotive force. At the commence- 
ment of each wave-train, when the ampli- 
tude is greatest, this impurity will be 
accentuated by the variation in “‘effect- 
ive capacity’’ of the aerial already re- 
ferred to, and also probably by the fact 
that the electrical conditions in the di- 
electric of the spark-gap do not assume 
their normal state instantly, but take an 
appreciable time to settle down to some- 
thing approaching constancy. 

(c) Interference by Heavily Coupled 
coupled trans- 
mitters give rise to interference both in 


Transmitters.—Heavily 
respect of impurity of wave-train, due to 
forcing at the transmitter, and in respect 
of the well known double-wave emission. 
Very frequently, however, the former so 
overshadows the latter that no distinct 
trace of separate waves is perceptible at 
the receiver. The whole resonance curve 
becomes a blunt hump, with an extensive 
range of interference on the scale of tun- 
In this 
category, it is feared, many of the con- 


ing adjustments at the receiver. 


tinuous-wave and even the quenched- 
spark transmitters must be placed, un- 
less they be connected in such a way 
as to reduce damping in the aerial sys- 
tem to a sufficiently small amount. 

d) Interference by Lightly Coupled 
Transmitters.—Lightly coupled spark 
transmitters have most certainly proved 
themselves to occupy a premier position 
as regards elimination of objectionable 
With a sufficiently light 
coupling great purity of wave-form is at- 
tainable and a high degree of selective- 
Decrease of range of com- 


interference. 


ness assured. 
munication governs the degree to which 
reduction of transmitter coupling can be 
carried, but for communication between 
fixed stations on a fixed wave-length this 
ean be compensated to a large extent by 
sharply tunable receiving appliances for 
picking up the waves. For ship and 
shore communication a very light coup- 
ling is impracticable, both by reason of 
the diminution of range and because if 
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sharp tuning is necessary there will be 
difficulty in getting into touch. 

Even in coupled transmitters it will 
oceasionally happen that the transmit- 
ted waves will be of a more obtrusive 
and interfering character than the de- 
gree of coupling would indicate. This 
is probably due to forcing and prolon- 
gation of the trains of oscillations in 
the closed exciting circuit, semi-contin- 
being pro- 

available 
When 


uous trains of oscillations 
duced by an overplus of 
energy from the transformer. 


this is the ease, the oscillations are of 
impure wave-form and give rise to im- 


wave emissions from the aerial 
system. Effects of this kind are much 
more pronounced where the capacity of 
the condenser in the closed circuit is 
relatively small and a large type of 
high-tension transformer is used. 

(e) Interference from Continuous- 
Wave System—wWith so-called un- 
damped wave systems it becomes neces- 
sary, by reason of the small amplitude 
of vibration excited in the transmitting 
aerial, to rely to a much greater ex- 
tent on the accumulative properties of 
the tuned receiver. It then becomes 
very necessary to provide closed receiv- 


pure 


ing circuits of extremely small damping 
in order that the decreased amplitude of 
vibration may be compensated by mak- 
ing use of a much longer consecutive 
series of waves in the receiver. 

(f) Interference from Accidental 
Waves.—Interference produced by emis- 
sion of accidental waves may sometimes 
occur if conductors in the neighborhood 
of the aerial wire, such as the insulated 
sections of the stay wires or ropes to 
the mast, are allowed to spark to ground 
or to one another. This may happen by 
reason of the powerful electrostatic in- 
duction set up. When it occurs, the 
discharging conductors emit waves of 
a period determined by their own elec- 
trical constants. - 

(g) Damping in Relation to Interfer- 
ence.—The effect of damping per se, so 
far as transmitters are concerned, is 
doubtless bound up with the influence 
produced on the purity of wave-form 
and consequently on the interfering 
qualities of the transmitter. A more 
potent factor accruing from damping, 
however, may be the deformation of 
waves due to increased ‘‘driving’’ or 
‘*pumping’’ of energy into the oscilla- 
tor to maintain the oscillations. So far 
as the receiver is concerned, experience 
shows that a moderately damped receiver 
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is not nearly so selective in its action as 
a very slightly damped one. 

Regulation of interference at the re- 
ceiver is, of course, a very important 
proposition and one to which various in- 
vestigators have given very close atten- 
tion. It is indeed unfortunate that com- 
plete elimination of disturbance by reg- 
ulation of the receiving appliances is 
not feasible, as in that case the diffi- 
culties experienced in successfully leg- 
islating for the regulation of transmit- 
ters would not arise. 

It is not clear that devices like the 
Marconi multiple tuner possess advan- 
tages over, or involve any further prin- 
ciple than, that of reduced coupling. 
treater promise of satisfactory elimi- 
nation of disturbances and _ perturba- 
tions is afforded by the adoption of 
non-earthed directive aerials. For com- 
munication over short distances between 
fixed stations, simple balanced directive 
aerials disposed to radiate in the line 
of communication give promise of very 
satisfactory results. These take the 
form of a vertical triangle, the appara- 
tus being connected in circuit at the 
midway point of the base line, no earth 
connection being used. Such a system 
is responsive only over a very limited 
range of wave-lengths determined main- 
ly by the length of base line. This 
should be as large a fraction of the 
wave-length used as may be practi- 
eable. 

The use of transmitters of high 
sparking rates or intermittency produc- 
ing a constant musical note in the re- 
ceiver lend themselves to acoustical 
methods of reducing interference both 
by reason of the possibility of resonat- 
ing acoustically to the spark frequency 
and by the comparative ease with which 
signals of high and constant periodicity 
ean be magnified at the receiving sta- 
tion. 

ATMOSPHERIC ELECTRICAL 

TIONS. 

Parasitic impulses or ‘‘atmospherics’’ 
present a wide variety of characteristics 
depending upon the latiude in which 
they are observed, the season of the 
year, and the time of day. They mani- 
fest themselves in the auditive wireless 
receiver as a series of scraping, scratch- 
ing or explosive noises of various inten- 
sities. Less frequently they render 
themselves evident by variable fizzing 
or frying noises in the receiver. They 
present distinct periodic characteristics 
in all latitudes, being stronger, more 


PERTURBA- 


‘ 














April 15, 1911 


persistent and prevalent during the 
summer than the winter months, whilst 
they also present distinct periodic vari- 
ation connected with the times of rising 
and setting of the sun, although vary- 
ing very greatly in intensity and preva- 
lence from day to day at all times of 
the year. During thundery weather, 
especially in the early stages of a storm, 
they manifest themselves with great in- 
tensity and are frequently precursors 
of stormy weather. This relation to the 
hours of daylight and darkness is anal- 
ogous to that of the diurnal variations 
)f terrestrial magnetism, whilst also the 
phenomenon is closely assimilated with 
ertain forms of earth-current disturb- 
ances perceptible, owing to their rap- 
idly varying character, on earthed tele- 
phone lines. At periods of magnetic 
storms no exceptional characteristics are 
noted unless it be that they are then 
less marked than usual. 

In the winter months, in this coun- 


try, these disturbances are rarely 
strong enough to interfere seriously 


with traffic, whilst they are sometimes 
totally absent for days together. At 
this period of the year the disturbances 
generally possess also characteristics of 
sharpness and individual isolation from 
one another which differentiate them to 
a large extent from those of the sum- 
mer-time. Having regard to these win- 
ter characteristics the writer arranged 
for a series of observations to be taken 
simultaneously at all the coast stations 
in this country during the week com- 
mencing December 11, 1910. The main 
objects of these observations were to 
determine, as far as possible: 

(a) Whether all stations are equally 
affected or whether the situation of in- 
dividual stations has any relation to the 
susceptibility. 

(b) Whether periods of disturbance 
are general over the country or con- 
fined to local regions. 

(c) Whether individual disturbances 
affecting more than one station simul- 
taneously can be traced. 

(d) To determine the form and man- 
ner best adapted for observing and re- 
cording the disturbances in any future 
observations. 

By a happy accident during the week 
chosen for the observations atmospheric 
disturbances of a more than usually 
pronounced type for the winter months 
were experienced on two or three days. 
The results obtained show that these 
affected practically the 


disturbances 
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whole of the British islands, though 
they did not, apparently, possess the 
same characteristics of intensity at all 
places simultaneously. Concurrently 
with the period of heavy disturbance, 
a gale of considerable force sprang up 
and wrecked the wireless mast at the 
Isle of Wight (Niton) coast station. 

There is no variation between the dif- 
ferent stations of a marked character. 

With regard to means of reducing in- 
terference due to ‘‘atmospheries,’’ no 
special devices are at present in use at 
the British coast stations, and it is prob- 
lematical whether any entirely effective 
arrangement is possible, for the reason 
that a rough, comprehensive kind of 
tuning adjustment is essential at these 
stations, for their normal receiving ar- 
rangement or ‘‘stand-by’’ adjustment, 
in order that calls on a variety of wave- 
lengths from ships may not be missed. 
For actual reception of messages, how- 
ever, the sharply tuned adjustment 
with variable coupling can be resorted 
to, and the intensity of disturbance 
thereby much diminished. Tuning alone 
does not appear to be by any means a 
complete solution of the problem, doubt- 
less for the reason that most, if not all, 
of the disturbing impulses have no spe- 
cific wave-length or frequeney of their 
own. That they are reduced by tuning 
and weak coupling to a greater extent 
than signaled impulses is doubtless due 
to the damping factor of the aerial sys- 
tem, which determines a rapid rate of 
decay and few oscillations for the indi- 
vidual disturbance, whilst the signaled 
impulses may consist of much longer 
trains of oscillations. 

Various devices have been proposed 
from time to time for eliminating or 
reducing these interferences, but the de- 
gree of success attained is not greater 
than is possible by the use of sufficiently 
light coupling combined with a ‘‘detun- 
ing’’ of the aerial carried out on the 
following lines: 

(1) Reduce the coupling of the re- 
ceiver to a minimum for good strength 
of signals having all circuits well tuned. 

(2) Throw the aerial cireuit out of 
tune (preferably on the short-wave 
side) as much as possible consistent with 
preserving the signals well above the 
minimum readable strength. 

(3) Inerease the damping of the aer- 
ial system (by suitable resistance in- 
serted) to as great an extent as possible 
without reducing the signals below read- 
able strength. 
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This procedure insures heavy damp- 
ing of oscillations generated in the aerial 
itself together with a distinct difference 
in wave-length between such _ oscilla- 
tions and the signaled impulses. The 
aerial damping may preferably be ob- 
tained by the use of a sufficiently long 
and light aerial to be used for receiv- 
ing only. The extent to which this 
method will reduce interference has not 
yet been fully investigated. 
PERTURBANCES OF WAVE-PROPAGATION 

EFFICIENCY OF THE DIELECTRIC 
MEDIUM. 

Wireless ‘‘freak’’ communications are 
wrapped up in the phenomenon of va- 
riations in the transmitting efficiency of 
the atmosphere. Perturbances in this 
respect exhibit almost the same char- 
irregularity as atmos- 

Freak ranges of com- 
munication or variations in range of 
communication occasionally occur by 
day, but are not then of a pronounced 
character. The variations noticed dur- 
ing the night hours are much more pro- 
nounced. The sudden veiling or obseur- 
ing of distant signals, together with the 
equally sudden ‘‘opening out’’ of sig- 
nals observed whilst listening on the 
receiver at a wireless station during the 
prevalence of this phenomenon, is very 
impressive. These variations of range 
are not found to synchronize definitely 
with the periods of atmospheric disturb- 
ances, though it may well be that more 
disturbances are observed when the 
range extends. The author has, ;how- 
ever, observed these remarkable varia- 
tions in range on nights when ‘‘atmos- 
pheries’’ have been conspicuously ab- 
sent. Communications taking place at 
ranges of less than 100 or 200 miles ap- 
pear to be rarely, if ever, influenced by 
this phenomenon in these latitudes, and 
it does not therefore greatly concern the 
working of coast stations. 

It appears probable 
nomenon is_ closely 
changes of an electrical nature occur- 
ring in the upper regions of the atmos- 


acteristics of 
pherie impulses. 


that 
econected 


the phe- 
with 


phere. 
sitechamaailiiia cai: 

Telephone System for Constantinople. 

A concession for the establishment 
of a telephone system in Constantino- 
ple has been awarded to H. Laws 
Webb, as the representative of an in- 
ternational syndicate, including the 
Western Electric Company, French 


Thomson-Houston Co., British Insulat- 
ed Cable Cos, ete. 








ELECTRICAL EQUIPMENT OF A 
TERMINAL GRAIN ELEVATOR 
AND WHARF CONVEYOR 
SYSTEM. 


BY CECIL HODGSON. 


The destruction by fire of most of the 


water front properties of the Boston 
& Albany Railroad at its terminal and 
docks at East Boston, Mass., some two 
and a half years ago, necessitated the 
development and construction of an 
the 


transferring and shipping 


entire new plant for purpose of 


the 
this point. 


grain 
consigninents received at 


ime 
rhe 


grain 


Witherspoon-Englar Company, 
elevator engineers and contrac- 
tors of Chicago, Ill., were commissioned 
to prepare the necessary plans for the 
new plant, and later were awarded the 
for the construction 


general contract 


work. This plant, consisting of a grain 
elevator, grain-dryer house, dust house 
and wharf conveyor system has recently 
been completed and put into regular 
service. 

The grain elevator is a_ fireproof 
structure seventy-three feet 
feet 


wide, 269 
long and 185 feet high. Seventy- 
two feet of the height is taken up by 
the storage bins, which have a capacity 
somewhat in excess of one million bush- 
The of the 


elevator and the machinery equipment, 


els. general arrangement 


while representing the modern 
practice and embodying the latest im- 
provements, is 


most 


that 
found in other elevators designed and 


very similar to 
built for this particular class of service. 
The elevator stands on the street side 
of the railroad property about 244 feet 
from the dock the yard tracks 
and a team driveway to the wharf 
buildings, occupying the space between. 
There are three wharf buldings, afford- 


line, 


ing berth accommodations for six ves- 


sels at one time; three of the wharf 
fronts are approximately 600 feet long, 
the other three being approximately 
800 feet long. 


The wharf 


conveyor system consists 


Industrial Power 


of a number of overhead galleries with 
towers at the various connecting points, 
housing belt conveyors which carry the 
grain from the elevator and distribute 
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The 
main-trunk gallery is located over the 
driveway which skirts the water-front, 
and from this main trunk, two wharf 


trunk of the distributing system. 
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BOSTON & ALBANY GRAIN ELEVATOR. 


it to convenient locations over the va- 
rious wharf buildings, where, by means 
of suitable loading spouts, it is con- 
the 


ducted to the hatches of vessels 


ee 


galleries branch off at right angles over 
each of the wharf buildings. 

These wharf galleries extend practi- 
cally the full length of the wharf build- 


Th. 


CONNECTING GALLERY FROM ELEVATOR TO MAIN TRUNK GALLERY. 


loading at the wharves. Within, and 
for the full length of the elevator, there 
is a shipping-conveyor gallery, which 
is connected by two inclined galleries 
bridging the yard tracks to the main 


ings and afford fifty loading 
points, at each of which an adjustable 
wharf loading spout is provided. The 
aggregate length of all the galleries is 
something over 6,000 feet. The main 


some 
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trunk and each of the connecting gal- 
leries contain two thirty-six-inch belt 
conveyors. Each of the wharf galleries 
contain one thirty-six-inch belt convey- 


or. The motors and the machinery re- 


quired for driving the belt conveyors 


are located in the various towers, which 
also contain the distributing valves and 
spouts for diverting the grain from one 
belt to another. It is possible to so ar- 
range the operation of the belt convey- 
ors and distributing spouts that grain 
may be delivered to four vessels at one 
time, furnishing 10,000 bushels per 
hour to each. The distance from the 
elevator to the motor in the farthest 
tower is approximately 1,200 feet, and 
motors in the interme- 
It is no exaggeration to 


there are five 


diate towers. 


MOTOR DRIVING CLEANING 


say that the development of this re- 
markable and extensive wharf conveyor 
system is rendered possible only by the 
use of motor drive. 

With but slight exception, the indi- 
vidual-motor drive has been applied to 
all of the machinery throughout this 
plant, and the most casual observer can- 
not fail to notice the simplicity and 
compactness of the power-transmission 
arrangements by the absence: of line 
shafting, belting and other equipment 
incidental to mechanical drives. 

The use of the individual-motor drive 
under the low load-factor conditions 
existing in grain-elevator service de- 
mands, if the installation is to be suc- 
cessful from the commercial stand- 
point, that motors of relatively small 
rated capacity be used and that full ad- 


ELECTRICAL REVIEW 


AND WESTERN 


vantage be taken of whatever inherent 
capacities for overloads the motors pos- 
sess. The characteristics of the induc- 
tion motor make this type of motor al- 
most an ideal one for this service, es- 
pecially where, as in this case, the load 
ean be applied through the medium of 
friction clutches. Full advantage has 
been taken of the characteristics of 
these motors in the selection of the 
sizes of the motors used in this instal- 
lation, and it is more than probable 
that the motor equipment installed in 
this plant has the smallest rated ca- 
pacity in proportion to the capacity of 
the grain-handling machinery of. any 
comparative plant now in existenée. 

A feature of design, almost peculiar 
to grain elevators, is the necessity of 





MACHINES. 


providing the means of supplying and 
distributing a large amount of power 
over a large floor area, some one-hun- 
dred-and-seventy-five feet or so above 
the ground. The total amount of pow- 
er available for distribution about the 
top floor of this elevator, based on the 
motor ratings, is 1,045 horsepower. The 
aggregate rated capacity of the motors 
installed throughout the plant is 2,215 
horsepower. 

The motors are of standard design 
and construction, wound suitable for 
operation on three-phase sixty-cycle al- 
ternating-current circuits, having a nor- 
mal potential of 440 volts. With the 
exception of the passenger-elevator mo- 
tor, all motors are of the squirrel-cage 
rotor type. 


Undoubtedly, the most interesting 
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feature of this electrical installation is 
the method employed for the operation 
of the motors. The necessity of provid- 
ing for the remote control of many of 
the motors, together with other grain 
conditions of grain-elevator operation 
required to be met by the electrical 
equipment, rendered desirable the lo- 
eating of all the switching 
ments at one point, and the placing of 
the same under the control of an at- 
tendant trained for the work. The op- 
erations required for motor starting are 
performed solely by this attendant, 
while the stopping of the motors can be 
affected by pressing a number of push 
buttons, which are conveniently located 
throughout the plant and are connected 
to independently excited trip coils at- 


arrange- 


SWITCHBOARD ROOM. 


tached to corresponding switches. Each 
motor has an independent set of feed- 
ers and a separate control switch. The 
switches are mounted upon a switch- 
board, which has two sets of busbars, 
one set for the main or running poten- 
tial, and the other for the compensators 
through a combination of switches, 
which permit of the compensators be- 
ing used either independently or in 
multiple, and furnishing either forty 
per cent or fifty-eight per cent of the 
main busbar potential to the 
pensator busbars. The motor-control 
switches, which are of the double-throw 
type, are connected to the two sets of 
busbars so that the starting and run- 
ning potentials may be applied to the 
motors in turn. The switches are non- 
locking on the starting side, and ar- 


com- 
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ranged so that only one side can be 
closed at a time. Each switch is pro- 


vided with two series-overload trip 
coils, and one of the remote-control trip 
coils previously referred to. 

Signals indicating to the switchboard 
attendant which motors are required to 
be put into service are transmitted by 
means of a push-button and annuncia- 
The decrease of the 
starting current the 
the speed of the motor is taken advan- 


tor-signal system. 
with increase in 
tage of to furnish a means of indicating 
to the make the 
transfer from the starting side to the 


operator when to 


running side of the switeh. Each motor 
circuit is provided with an ammeter, 
having the seale graduated proportion- 
ally to the load readings. To admit of 
these motors being used as starting-cur- 
rent indicators necessitated the use of 
four-pole switches and an ammeter by- 
arrangement, which is in service 
when the switch is on the starting 

By means of push buttons lo- 


pass 
only 
side. 
cated near the switches, and bells loeat- 
ed over the push buttons for the an- 
nunciator signal system, return signals 
are transmitted to the machinery oper- 
ators, which notify them that the start- 
ing operations have been carried out 
The 


average time required to carry out the 


and that the load may be applied. 


motor starting operations is about thir- 


ty-five seconds. The control switches 





INDUCTION MOTORS DIRECT 


for the ten motors, which operate the 
belt conveyers in the wharf conveyer 
system are, in addition to being sub- 
ject to the control 


individual remote 


previously referred to, subject to a col- 


lective remote control, the purpose of 
which is to shut down the entire ship 
ping system in case of an emergency. 
The remote-control trip coils of these 


ELECTRICAL 


CONNECTED TO PUMPS. 


REVIEW AND 
switches are connected to the contact 
studs of an automatic, adjustable time- 
element, multiple-contact switch. This 
switch is brought into operation upon 
pressing any one of about sixty push 
buttons, which are located at the wharf 


MOTOR DRIVING 
loading spouts and in the towers. The 
connections to the contact studs are 
made in such order, and the time ele- 
ment is so adjusted, that the motors 
come to a stop in an established se- 
quence. 

The purpose of this arrangement is to 
prevent the discharge of grain from a 
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tems required for this method of oper- 
ating the motors. 

Effective artificial illumination is 
provided by means of some eight hun- 
dred sixteen-candlepower incandescent 
lamps, well distributed throughout the 


ELEVATOR. 


Fifteen panel boards in steel} 
form convenient centers of 
Elee- 


plant. 
cabinets 
control for the lighting system. 
trie radiators are used for heating the 
switchboard room, and the superintend- 
ent’s and weighman’s offices. 

Signals are transmitted from the seale 
floor and vice versa in connection with 








moving belt conveyor to a stationary 
one ahead of it. Less than ten seconds 
are required to bring the entire ship- 
ping conveyor system to a standstill. 
Forty-eight annunciator drops, sixty- 
three bells and two hundred and forty- 
seven push buttons variously connect- 
ed to one hundred and forty independ- 
ent circuits make up the auxiliary sys- 


CONTROLLING 


PANELS FOR PUMP MOTORS. 


the operation of the elevators by means 
of a colored lamp-signal system. Each 
elevator is provided with a red and 
blue lamp on each of these floors, the 
lamps of the same color being connect- 
ed in series and controlled by three-way 
switches. 

A thirty-two station inter-communi- 
eating telephone system with extension 
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bells provides a convenient means of 
eommunieation between the widely scat- 
tered operators throughout the plant. 
The telephones were specially con- 
structed for this installation. A notice- 
able feature is the use of a flexible, piv- 
oted, metallic arm for the receiver, 
which falls back into place and resets 
the telephone after leaving the hand, 
making it impossible for the operators 
to leave the telephone so that the next 
caller gets a ‘‘busy’’ signal. 

The following summary presents the 
most important data of the motor equip- 
ment, and the machinery to which it is 
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and installed under the direct super- 
vision of the Witherspoon-Englar Com- 
pany. Contracts were awarded by 
them to the General Electri¢ Com- 
pany, of Schenectady, N. Y., for the 
motors, and to the Lord Electric Com- 
pany, of Boston, Mass., for all the elec- 
trical construction work. 

The pump station connected with 
this plant is located in a separate brick 
building and the pumping plant was 
installed by the Platt Iron Works. 
There are two 1,500-gallon Platt fire 
pumps, each designed to work against 
a pressure of 125 pounds, and each to 


applied : have a capacity sufficient for six one- 
Horse- Synchronous Speed of 
No. power of Speed. Revo- driven shaft 
of each lutions per revolutions per Trans- 
jotors. Motor. minute. Service. minute. mission. 
1 100 720 Dust fans—double, 80-inch................e6. 700 Belt 
1 75 720 Dust fans—double, 70-inch................6.+. 700 Belt 
6 55 514 Six receiving elevators—185-foot centers, 7x7x 
BO-EMG WGI. 2 oc ccccccacccscvcccvcccessos 29 Gear and rope 
6 55 514 Six shipping elevators—190-foot centers, 7x7x 
ee Pare eee 29 Gear and rope 
5 53 514 Five cleaner elevators—181-foot centers, 7x7x 
TED © 6.6.0 :0:0.05-500 60% 0065040200088 29 Gear and rope 
’ 36 900 Two dryer elevators—181-foot centers, 7x7x 
EE cca redeaseeaseseecosecteeene 4 2 Gear and rope 
1 35 600 Six pairs Clark car shovels..........5....e08. 66 Gear and rope 
1 35 900 Two double drum car pullers................. 16 Gear and rope 
1 20 1,200 One 36-inch transformer belt conveyor, 253- 
SOE GED ccc cn ccesseeseveccccecessscees 146 Gear and rope 
5 20 1,200 Five double cleaning machines..............575 Belt 
) 15 1,200 Five single cleaning machines................ 575 Belt 
1 10 1,200 Passenger elevator—direct connected........ Worm Gear 
1 75 720 Three dryer fans—double, 90-inch...........384 Rope and gear 
One 24-inch dryer belt conveyor, 75-foot 
GOBIND  ccccccccccdecccesoscecveccccevocesoce 193 Rope 
1 5 1,200 CE BD cc ccc cccccncncevecosencsccsess . 150 Belt 
IIE inane o wiurcetndidcw's died aes een en eee 160 Belt 
1 100 720 One 36-inch belt conveyor, 619-foot centers. .117 Gear and rope 
One 36-inch belt conveyor, 387-foot centers. .147 Gear and rope 
1 100 720 One 36-inch belt conveyor, 754-foot centers. .117 Gear and rope 
One 36-inch belt conveyor, 203-foot centers. .196 Gear and rope 
1 100 720 One 36-inch belt conveyor, 564-foot centers. .117 Gear and rope 
One 36-inch belt conveyor, 184-foot centers. .196 Gear and rope 
One 36-inch belt conveyor, 180-foot centers. .196 Gear and rope 
1 75 72 One 36-inch belt conveyor, 496-foot centers. .147 Gear and rope 
One 36-inch belt conveyor, 283-foot centers. .196 Gear and rope 
One 36-inch belt conveyor, 207-foot centers. .196 Gear and rope 
1 75 720 One 36-inch belt conveyor, 614-foot centers. .117 Gear and rope 
One 36-inch belt conveyor, 233-foot centers. .198 Gear and rope 
1 75 72 One 36-inch belt conveyor, 229-foot centers. .144 Gear and rope 
One 36-inch belt conveyor, 224-foot centers. .144 Gear and rope 
One 36-inch belt conveyor, 99-foot centers. .196 Gear and rope 
1 75 720 One 36-inch belt conveyor, 229-foot centers. .144 Gear and rope 
One 36-inch belt conveyor, 224-foot centers. .144 Gear and rope 
One 36-inch belt conveyor, 99-foot centers. .196 Gear and rope 
2 50 900 Two 36-inch belt conveyors, 740-foot centers.116 Gear and rope 
15 1,200 One 36-inch belt conveyor, 193-foot centers. .192 Gear and rope 
All of the wiring throughout the and-one-eighth-inch nozzle streams. 


plant, ineluding the signal and tele- 
phone systems, is installed in Galva- 
duct conduit, of which there is some- 
thing like seventy thousand feet of va- 
rious sizes. 

Sixty-eyele alternating current is 
furnished to this property by the Edi- 
son Electric Illuminating Company of 
Boston, Mass., three-phase nominal 
440-volt current being furnished for 
the power service and single-phase 
regulated 230-volt current being fur- 
nished for the light and other services. 
The signal systems and the telephone 
bell-ringing circuits operate on a seven- 
ty-five-volt service, obtained by the use 
of auxiliary transformers connected to 
the busbars of the lighting switch- 
board. 

The whole of the electrical equip- 
ment was laid out in detail, designed 


They are of the two-stage turbine type. 
operate at a speed. of 1,165 revolutions 
per minute, and each is direct coupled 
to a 200-horsepower 440-volt motor of 
the collector-ring type. The first and 
third panels from the right of the 
switchboard shown in one of the illus- 
trations control the two 200-horse- 
power induction motors. Each is 
equipped with a polyphase indicating 
wattmeter, a polyphase watt-hour me- 
ter, a 300-ampere, 2,500-volt triple-pole 
oil switch provided with a device for 
automatically opening the circuit in 
ease the motor is overloaded, and a 
controller for cutting resistance into 
the secondary circuit of the motors so 
as to enable them to start under load. 
The oil switch is interlocked with the 
controller so that the former ean not 
be closed unless the controller is in the 
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starting position. A bell warns the at- 
tendant if the oil switch opens under 
load. 

The fourth panel from the right con- 
trols a twenty-five-horsepower three- 
phase 440-volt induction motor of the 
slip-ring type, driving a 150-gallon 
pump of the two-stage type designed to 
work against a pressure of 125 pounds, 
and to keep the main tank full. It is 
equipped with a polyphase indicating 
wattmeter, a polyphase indicating 
watt-hour meter, an oil switch provid- 
ed with a device to open it if the motor 
is overloaded, and contactors for start- 
ing and stopping the motor, these be- 
ing controlled by the float switch in the 
tank. 

The second panel fromthe right is 
the line panel and it is equipped with 
non-automatie oil switches only. 

——___+-e_- 

Electrically-Driven Sewage Pumps. 

A paper recently presented before 
the Birmingham (Eng.) Section of the 
Institution of Electrical Engineers by 
L. F. Mountfort dealt with an inter- 
esting installation of electrically-driven 
sewer pumps. The pumps were in- 
stalled by the Birmingham, Tame & 
Rea District Drainage Board to deal 
with the excess water caused by rain, 
the plant coming into operation when 
the flow exceeds one-and-a-half times 
the dry-weather flow. The annual load 
factor is only 3.5 per cent, so that econ- 
omy of current or fuel is not so import- 
ant an item as in the case of engines 
for pumping city water or for other 
moderately uniform duties. The plant 
installed was of the motor-driven cen- 
trifugal type. The overall efficiency 
was only forty-seven per cent, but, as 
has been pointed out, this is not the 
most important factor. Current is 
charged at 1.75 cents per unit—a low 
figure having regard to the extremely 
poor load-factor of the installation. 
When completed, the installation will 
contain five pumps, two of 4,700-gal- 
lons-per-minute normal output, and 
three of 20,000-gallons capacity, the 
average lift being about nineteen feet 
and the motors of fifty-five and 225 
brake horsepower, respectively. The 
total capital outlay, when complete, on 
the pumping installation will be $65,- 
510, or $87.50 per brake horsepower 
installed, and the annual costs for 1909- 
10 were: Interest and depreciation at 
seven per cent, $4,700; cost of current, 
$2,870; wages, $3,000; maintenance and 
repairs, $125; total, $10,695. 
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FINANCIAL REPORTS OF ELEC. 
TRICAL COMPANIES. 


DENVER CITY TRAMWAY 
The Denver City Tramway Company 
report for the year ended December 31, 


1910, compares as follows: 


1910. 1909. 
Gross $3,595,157 $3,374,133 
Expenses 1,859,251 1,678,834 
MEE aceueeeeeess 1,735,906 1,695,299 


1,065,833 991,940 
a eek eee end *670,072 703,359 
13.4 per cent on $5,000,000 stock. 


Charges ‘and taxes... 
Surplus 
*Equal to 
The company has about completed 

negotiations for sale of $1,200,000 ter- 

minal bonds to carry out improvements 


at the down-town loop 


WIRELESS. 
The Mareoni Wireless 
Company of America reports as of Jan- 
Cash 


VIARCONI 
Telegraph 


uary 31, 1911, assets as follows: 
in bank and on hand, $4,952, accounts 
receivable $21,539, stock of apparatus 
on hand $23,043, eost of stations and 
experimental work, less depreciation, 
$102,340; miscellaneous, $1,644; patent 
rights, good will and contracts, $1,408,- 
991; deficit, loss for year ended Janu- 
ary 31, 1911, $1,720; total, $1,564,233. 
Liabilities: Accounts payable, $18,029 ; 
loans and notes payable, $10,100; mort- 
gage, $1,458; legal expense account, 
$23,445; capital stock, $1,511,200; to- 
tal, $1,564,233. 

The annual the 
for the year ending January 31, 1911, 


report of company 
says in part: 

‘* Allowing for the usual depreciation 
(ten per cent) on station and experi- 
mental work the shows that 
the work of the company is rather bet- 
ter than self-supporting, but fierce and 


balanee 


undue competition—cutting prices— 
has precluded your company from ob- 
taining as many orders as were booked 
in the previous year. Stations have 
been erected during the past year on 


the Atlantic Coast south of New York, 


and a clear chain now extends from 
Maine to Florida, and many coastwise 
vessels have been added to the fleet 


Mareoni system. 
attention to 
last 


equipped with the 

‘*Your directors draw 
the fact that 
year’s balance sheet will show that by 
the reduction of the capital of the com- 
pany it has been possible to eliminate 
altogether the amount charged to profit 
and loss account and very largely to 
reduce the amount standing to the deb- 
it account of ‘patent rights, good will, 


comparison with 


ete.’ 
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WESTERN TELEPHONE & TELEGRAPH COM- 
PANY. 

The Western Telephone & Telegraph 
Company has issued its report for the 
year ended January 31, 1911. The in- 
come account compares as follows: 


1911. 1910. 
OE sc iiiducctnans tiuasie $ 690,652 $ 624,338 
CC eee 1,604,294 1,544,436 
REE sb ocedecotceeds sunueees 867 
Total net receipts........ 2,294,946 2,169,641 
Interest and discount....... 1,343,026 1,285,741 
General expenses .......... 25,514 22,429 
EE. Seuetessevescesasoenss 1,368,540 1,308,170 
Net revenue .......... 926,405 861,471 
PEE suc nndbsonasdeanes 800,000 800,000 
WE Scesasccdessascoves 126,405 61,471 


The number of central offices oper- 
ated by the four subsidiaries at the 
end of 1910 was 431. The stations oper- 
ated through offices 
357,240, an inerease during the year of 
45,668. 
ed 305,767 stations of 2,147 companies 
which operate under contract in small 
towns and rural districts in connection 


these numbered 


To this number are to be add- 


with the companies, making a total of 
662,391 with 
605,038 at 


stations, as compared 


the close of the previous 
year. 
Miles. 
The mileage of exchange wire owned and 
operated by companies at the end of 


De We ccadvenesweeusset0deeenseestuws 910,527 
An increase of......... ttvkvengeabennendd 154,984 
Mileage of toll line wire................ 162,813 
An increase of....... éo Ci wedsnsaronnesees 14,404 


The expenditure for new property 


during the year has been: 


For central office and subscribers’ 
GUUENTROME cccccccéccccccccceccceceves 1,509,316 
Wer GHORMMMO BRGB. ccccccccccccccccese 546,772 
i 2 nent cueedesdeuaeevevdeeus 910,774 
For real estate and buildings.......... 323,244 
For construction in proceSs............ 601,831 
For other property acquired............ 30,755 
Current and working assets increased.. 701,001 
Total increase in assets.............. 4,623,693 


The provision for depreciation for 
1910 included above maintenance was 
$2,780,700, which was 6.2 per cent on 
the average plant in service during the 
year. This is believed to be adequate 
for these properties, or substantially 
so, and it is the expectation that, in 
the future, depreciation charges will 
only have to be increased in proportion 
to an increasing plant. Of the $2,780,- 
700 so charged, $974,600 was expended 
for replacements during the year. 

Just prior to the close of the fiscal 
year, Western Telephone sold $6,500,- 
000 of short term notes to take up its 
current indebtedness and provide funds 
for its subsidiaries’ needs during the 
coming year. Part of these notes were 
dated January 30, 1911, and part 
February 1. All will mature Decem- 
ber 15, 1911. 

There are now 
probably for all 
15. During the 
financing of the company will receive 
eareful consideration. 


eash assets sufficient 
needs till December 
year the permanent 
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AMONG THE CONTRACTORS | 
AND SUPPLY MEN 





















SCOTT BROTHERS ELECTRICAL 
COMPANY, Detroit, Mich., is erecting 
a new three-story building on lots 
which were recently purchased. 

THE KENNEDY MERCANTILE 
COMPANY, Enid, Okla., received the 
contract for wiring the new Enid High 
School Building. The price bid was 


$3,250. 

THE LA POINTE ELECTRICAL 
COMPANY, of Hoboken, N. J., will 
deal in electrical supplies, ete. The 


company was recently incorporated by 
F. A. La Pointe, G. Fallon and J. J. 
Fallon. 

THE KEYSTONE ELECTRIC COM- 
PANY, Reading, Pa., has been award- 
ed a large number of contracts, among 
which are the wiring of the Methodist 
ehureh and the Baptist church at 
Pottstown and the Eagles’ new build- 
ing at Reading. 

THE UTAH ELECTRIC SUPPLY 
COMPANY, of Salt Lake City, was 
awarded the contract for installing a 
complete electric lighting system in the 
new county infirmary hospital 
building at Salt Lake. contract 
price was $2,726.50. 

THE ELECTRIC SUPPLY & CON- 
STRUCTION COMPANY, La Crosse, 
Wis., was awarded the contract by the 
Federal Government for the installa- 
tion of a telephone and buzzer system 
on the rifle range at Sparta. The con- 
tract price was $8,000. 

THE NEWBERRY ELECTRIC 
COMPANY, St. Louis, Mo., was award- 
ed the contract for installing electrical 
equipment in the administration build- 
ing, mechanical laboratory and power 
plant of the William E. Rice Institute 
at Houston, Tex. The contract price 
was $18,960. 

THE ELECTRIC CONSTRUCTION 
COMPANY, Atlanta, Ga., closed a con- 
tract to install the electrical work of 
the Southern freight station at that 
city. The contracting company was 
recently reorganized with Edgar Alex- 
ander, president; W. M. Gregory, vice- 
president; Edgar E. Pomeroy, secre- 
tary, and Daniel A. Farrell, treasurer. 

aitiaanaltiaiiaei 


and 


The 


Exports of copper for the week end- 
ed April 6 amounted to 5,534 tons. The 
quantity exported since the first of the 
month was 5,509 tons. 
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INTERPOLAR Motors.—Is an interpo- 
ar motor rightfully called a com- 
pound or a shunt motor? Has it any 
eal compounding effects? Please de- 
scribe the action of the interpolar 
winding on a direct-current motor.— 
\V. M., Philadelphia, Pa. 

An interpolar or commutating-pole 
1otor has the general characteristics 
{a shunt motor and none of those of 
a real compound motor. It should 
herefore be elassed as a shunt motor, 
despite the fact that it has a series 
winding on the interpoles. These poles 
ire for the purpose of aiding commu- 
neutralizing the armature 
they do not directly either 
the flux from 


tation by 
lux, and 
strengthen or weaken 
the main poles, as the series coils on a 
‘ompound motor do. The current in 
the armature sets up a magnetic flux 
of its own, which finds a path through 
the armature core, through the air gap 
ind across the main pole, thus distort- 
the direction of the latter’s flux 
ind partly weakening it; this effect is 
armature reaction. 
pole inter- 


ing 


generally termed 
By placing an auxiliary 
between each 

poles and providing it with a winding 
in series with the armature the flux 
of this pole will vary with the arma- 


mediate pair of main 


ture flux, and being directly opposed 
to it in direction, will practically neu- 
tralize it. The result is that the main 
field is not distorted and the plane of 
commutation is not shifted; therefore 
the brushes need not be shifted with 
load. Moreover the commutating pole 
should provide a slight field to aid in 
reversing the current in the commu- 
tated coil by setting up an electromo- 
tive force to oppose the electromotive 
foree of self-induction due to the stop- 
page of the main current through the 
coil at the moment it is short-cireuited. 
In all these ways it promotes sparkless 
commutation. 


Tests oF Inpuction Morors.—(1) 
How are meters to be connected to a 
three-phase induction motor to test 
whether it is up to horsepower or not? 
(2) How ean one find the power fac- 
tor of an induction motor installed in 


a factory by actual test? (3) How 
should resistance be adjusted in the 
rotor of a_ variable-speed induction 
motor to reduce its speed below the 
lowest it now has?—T. J. D., Cleve- 
land, Ohio. 

1. Electrical or other meters con- 


nected to an induction motor do not 
measure the horsepower output of the 
motor; they measure its electrical in- 
put. If the horsepower or mechanical 
output is to be ascertained it must be 
found from a brake test, such as by 
the use of a Prony brake. To meas- 
ure the electrical power applied to the 
motor a wattmeter is necessary. The 
series coil of this is connected into one 
of the three leads and the pressure coil 
is connected between this lead and one 
of the other two, and the re&ading is 
then taken; the remote terminal of the 
pressure coil is then changed to the 
third another wattmeter 
reading taken. The sum of these two 
readings is approximately equal to the 
total watts input. (2) The power-factor 
is the ratio of the true watts to the 
apparent watts. The test with the 
wattmeter just described gives prac- 
tically the true watts. The apparent 
watts found with the aid of an 
ammeter and voltmeter, the 
being connected in place of the series 
coil of the wattmeter and the voltme- 
ter in place of the pressure coil; two 
sets of readings are obtained and the 
sum of products of the voltmeter and 
ammeter readings of each set gives 
the apparent watts, just as the sum 
of the two wattmeter readings had 
given the true watts. By dividing the 
true watts by the apparent watts the 
power factor is found. It ean also be 
found by means of a single instrument 
known as a power-factor indicator, if 
one of these is available, which is not 
often the case. (3) Resistance should 
be added to that already externally 
provided for the rotor circuit, the 
amount to be added depending on the 
decrease of speed desired. Any addi- 
tion of resistance lowers the speed. 
The added resistance should be of 
the same current-carrying capacity as 
that already provided. 


lead and 


are 
former 


Mercury-arc Recririers.—What is 
the object of having two inductances 
connected to a mercury-rectifier pan- 
el?—M. J., Evansville, Ind. 

The two inductances referred to are 
connected between the negative side 
of the direct-current cireuit and each 
of the two anode terminals of the rec- 
tifier. They serve to keep the recti- 
fier in continuous action after it is 
once started; this they do by provid- 
ing a short-circuited path for a lagging 
current to start the are through the 
opposite side of the rectifier. Without 
them the are would tend to break 
down completely at the zero value of 
the alternating wave. The action in 
detail is as follows: After the are is 
started by a short-circuiting tilt of the 
tube, it passes from the one anode to 
the common cathode, through the di- 
rect-current circuit and the opposite 
inductance to the other side of the al- 
ternating-current source; the induct- 
ance causes the current passing 
through it to lag somewhat so that it 
persists after the main current reaches 
zero value; this after-current finds a 
short-circuited path for itself from 
the opposite anode through the heated 
vapor to the cathode and direct-cur- 
rent circuit back to the inductance; 
this brief short-circuit current is suf- 
ficient to establish the are for the next 
half wave. 


KILOVOLT-AMPERE Ratine.—Why is 
the capacity of some machines given 
in kilowatts and of others in kilovolt- 
amperes?—S. D., Iowa City, Ia. 

Direct-current machinery is almost 
invariably rated in kilowatts. But 
in alternating - current machinery, 
the rating of a machine should be 
given in_ kilovolt-amperes if the 
power factor is not known because 
there may be heavy reactive or so- 
called ‘‘wattless’’ current present to 
inerease the heating of the machine 
and therefore limit its rating, even 
though the true power output in kilo- 
watts is relatively small. See also 
ELEcTRICAL REVIEW AND WESTERN 
ELecTrRICIAN, February 18, 1911, page 
353. 
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New Electrical and Mechanical Apparatus and 


Some Interesting Characteristics of 
Modern Extra-High-Potential Fuses. 

In recent development in the art of 
the 
fuses of Schweitzer & Conrad for extra 


extra-high-potential fuse design, 


high-potential service worthy of 


The 
shows the extremely short time 


are 


note. oscillogram illustrated in 
Fig. 2 
required for a_ potential-transformer 
fuse of the aforementioned type to open 
or clear the short-circuit. This oscillo- 
gram was taken at the time one of these 
**dead 
across the machine leads of one phase 
of a 12,000-kilowatt, 9,000-volt, 25-cyele 


turbogenerator with full excitation and 


fuses made a short-cireuit’’ 


at normal speed. The short-circuit was 


made instantaneously by means of an 
The lower wave of the os- 
the 
wave 


oil switch. 


cillogram represents short-circuit 
the 


the voltage across the fuse and the up 


current, middle represents 


per wave represents the generator volt- 


age. The sequence of events is from 
left to right. 

It is evident from the oscillogram 
that the short-circuit oeeurred at a 
point on the voltage wave between zero 
and maximum value, and with the 
short-cireuit continuity for approxi- 


mately 0.1 of one-half evele or 0,002 of 
a second. The most rapid oil switch 
requires for its operation approximate- 
ly four ecyeles or about one-sixth of a 
second on a frequeney of twenty-five 
The extremely rapid 
& C 
nection is noteworthy. 


eycles per second 
action of the S fuses in this con- 

The importance 
of this rapidity of action is very ma 
terial. 

These fuses will always open a faul- 
ty circuit in the initial development 
of the flow of current 

These facts are particularly interest- 
ing owing to the condition that in case 
of a breakdown of insulation the break. 
not at onee assume short- 


down does 


cireuit dimensions but a considerable 
time elapses between the beginning of 
the breakdown and the time of maxi- 
eurrent flow with minimum 
of the That 


is, the development of a ‘‘dead short- 


mum 
resistance breakdown. 
eireuit,’’ if it finally results, usually 
consumes at least a few ecyeles. Thus 
it is seen that with great rapidity of 
action in a fuse the highest degree of 





Appliances. 


excellence and least strain in a fuse as 
well as in the apparatus it is intended 
to protect, will oecur. 

Fig. 1 illustrates the fuse during the 
time of operation at which the oscillo- 





FIG. 1 FUSE DURING OPERATION 


gram shown in Fig. 1 was obtained. 
This illustration serves further to show 
the the after the 


short-cireuit test. 


condition of fuse 

In this connection it is also interest- 
ing to note the indicating feature of 
of the High- 


voltage fuses generally do not indicate 


fuses type mentioned. 
whether or not they have operated or 
the of 


continuity of cireuit being usually de- 


are open-circuited ; condition 


compelled to approach the high-tension 
apparatus in order to remove the fuse 

Fuses of the type illustrated indicate 
their condition invariably and quickly 
One 
of the serious troubles with high-volt- 


even under adverse illumination. 


age fuses in general is the frequent 
opening of the fuses due to no defect 
in the apparatus to be protected but 
due to a defect in the fuse itself. This 
defect is caused most frequently by 
corrosion or oxidation of the fuse wire 
occasionally due to acids used in solder 
ing, and due to heating caused by leak 
age current from the fuse to the in 
closing tube. 

This is particularly true of the lower 
ampere-capacity fuses of the type used 
in potential transformers. 

The result of this action is familiar 
to operating engineers in causing try- 
ing interruptions of service and in the 
case the 
interruption of registration of the in- 


of instrument transformers, 
tegrating wattmeters connected on the 
mains of important power customers. 

In one large central station employ- 
ing approximately 300 potential-trans- 
former fuses, the number of fuses open- 
ing without actual overload in the ap- 
paratus to be protected was ten per 
cent per month of the total, when using 
glass tubes and other similar types of 





FIG. 2.—OSCILLOGRAM OF FUSE 
termined by means of an electrical test, 
by means of a lamp or other device. In 
eases of trouble, valuable 
time is frequently lost in connection 
with ascertaining whether the poten- 
tial indications are unreliable owing to 
a faulty fuse. The necessity of removing 
the fuse in order to determine its con- 
tinuity also constitutes an unnecessary 
hazard to life when the attendant is 


operating 


OF SHORT-CIRCUIT. 


AT TIME 


fuses. This identical station has been 
equipped completely with fuses of the 
S. & C. type and during eight months’ 
operation only one fuse opened without 
apparent cause. The frequent opening 
of fuses without operating trouble in 
the circuit to which they are connect- 
ed may be of serious consequences. At 
the time of synchronizing, the load of 
the potential transformer having its 
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synchronizer connected to it is sudden- 
by inereased, thus tending to cause op- 
eration of the fuses, if defective, just 
at the moment when its indications 
should be particularly reliable, thus 
leading to cutting in large synchronous 
machines out of step, leading further to 
the possibility of great damage to these 
units. 

Frequently trouble along these lines 
is caused by a fuse of the ordinary type 
heing blown in such a way that it will 
allow areing over the melted portion of 
the fuse wire, and in that way opening 
and elosing the cireuit intermittently, 
which, in the above-mentioned case of 
svnehronizing would cause erroneous 
indications. 

It is well known to operating engi- 
neers that serious consequences due to 

ese conditions are frequent. 

In the modern development of the 
<tra-high-potential fuse as exemplified 

‘ those of the S. & C. type, the open- 
ing of the fuse is always positive, and 
intermittent and erratie action of the 
fuse is impossible. 

i oon 
Rheostats Prevent Rush-Hour Troubles. 

The close headway and heavy traffic 
of the rush hour places a severe strain 
on eleetric car equipments, thereby ne- 
‘essitating the use of efficient and reli- 
ible devices for preventing aggravat- 
ng troubles and costly delays. 

While it is recognized that standard 
equipment goes a long ways towards 
mitigating 
eral, there 

absolutely 
fore, can be handled only by the use 
of suitable means for nullifying their 


operating troubles in gen- 
are certain kinds which are 


unpreventable, and there- 


effects. Of such, those due to excessive 
overloads are the most intolerable since 
the mechanical design and construction 
of the resistance devices usually em- 
ployed are not readily repairable. 

In order to be entirely satisfactory 
rheostats for railway service should not 
only qualify highly as to electrical uni- 
formity, mechanical strength and gen- 
eral reliability, but also should he so de- 
signed that in case of a break or burn- 
out quick repairs can be made at the 
immediate point of trouble, thus pre- 
venting the irksome necessity of re- 
turning the car to the car barns for that 
purpose. 

In the ‘‘RG”’ 


rheostats recently 


placed on the market by the General 
Eleetric Company, the feature of ready 
repairability has been worked out to 
the point of maximum convenience. 
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These rheostats are of the well-known 
cast-iron-grid resistor type. most 
ordinary forms the grids are strung on 
the supporting tie rods and the replace- 
ment or injured grids 
necessitates the unmounting of the 
whole rheostat and the removal of prac- 


In 


of one more 


tically all the other grids. In the 
““RG”’ rheostats all this trouble is 
avoided by slotting the supporting 


bosses at the top and bottom of the 
grids, thus permitting each grid to be 
slipped on or off the tie rods without 
The ad- 
vantage of this type of construction is 
too obvious to electric railway oper- 
ators to require extended explanation. 


disturbing any of the others. 


It is noteworthy, however, that the 
feature of ready repairability has been 





RHEOSTAT SHOWING 


FOR 
METHOD OF RENEWING GRIDS. 


STREET CARS, 


obtained without sacrificing any other 
essential qualities. The grids are of the 
best grade and quality of cast iron, 
proven by years of service as the most 
satisfactory material for railway rheo- 
stats, and they are coated with a special 
compound to prevent rusting. By de- 
signing them for arrangement in two 
sections several decided advantages are 
obtained over the usual single-section 
type of construction. For instance: the 
potential between any two grids on the 
same tie rod is cut down to one-half 
what it would be in the latter case; 
while shorter convolutions of larger 
cross-section, give more rigid grids, 
which are less liable to breakage and 
short-circuit. 

Furthermore, the design of the grid 
supports not only permits the mounting 
of the grids securely, but also effectu- 
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ally protects their insulation. This is 
accomplished by eneasing the tie rods 
in mica insulating tubes over which are 
placed a series of metallic spools. In 
mounting the grids the slotted bosses 
are slipped over the spools, and, there- 
fore, do not abraid the mica tubes in- 
side. The inelination of the slots pre- 
vents the grids from falling out after 
being slipped into position, and a tight- 
ening of the nuts on the ends of the tie 
rods is all that is necessary to secure 
the grids firmly in position and ready 
for use. 

The taps or connections are made by 
means of separate detachable terminals, 
which may be inserted between any 
two grids for providing the proper re- 
sistanee at each step of the controller. 
Each terminal is equipped with two sets 
of screws for fastening the leads and 
preventing them from working loose 
under the effects of shocks and vibra- 
tion. 

While strength and rigidity are es- 
sential to the serviceability of car- 
equipment devices, there is a strong 
tendency to reduce their weight by im- 
proved methods of construction. In the 
RG rheostats, frame end pieces 
pressed steel give a minimum of weight 

of mechanical 
with 


of 


with a maximum 
strength, 
neering practice. 

The use of these rheostats is claimed 
not only to reduce the trouble due to 
hreakdowns, but to obviate the tedious 
delays on long interurban lines caused 
by a ear waiting to be pushed to a 
distant terminal, just on account of a 
broken rheostat A few extra 
vrids and a wrench carried on the car 
will save all these troubles. Loosening 
the nuts on the ends of the tie rods, 
removing the injured grid and slipping 
in a new one, and then re-tightening 
the nuts, entail a delay of only a few 
minutes, inappreciable on slow urban 
or interurban schedules, and easily 
made up even under the closest rush- 


consistent good engi- 


grid. 


hour headway. 
censeneniciitiiietiniaesinass 
New Warehouse for General Electric 
Company. 

The General Electric Company is to 
use shortly a new warehouse con- 
structed for it at Greenwich and Mor- 
ton Streets, New York City. The eight- 
story building will be used as a re- 
serve storage warehouse. Among other 
things, no less than 500,000 incandes- 
cent lamps will be kept there in re- 
serve. 
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Transmitters and Receivers in the 
Making. 

Some idea of the magnitude of trans 

mitter and receiver branch of the tele 

industry may be had 

from that 


lion pair of transmitters and receivers 


phone-making 
the statement over one mil 
were manufactured during 1910 by the 
Western Electric Company alone. In 
producing this great number of instru- 
ments fifteen 
three hundred tons of steel and at least 


hundred tons of brass, 
two hundred tons of rubber and other 


raw materials, including thirty-five mil- 


lion screws, were consumed. 
The transmitter is one of the most 
delicate pieces of apparatus on the 


market Several of its 
held to close di 
the Western Electric 


Company was confronted with the prob- 


commercial 


parts must be such 


mensions that 


lem of making not only the telephone 
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the transmitter would have a tendency 
to pack, and, in addition, just the right 
amount of carbon granules must be 
The carbon is measured 
steel cut-off, which in- 
sures the correct volume. In order to see 
that 
right ratio of weight to volume a ecer- 
tain percentage of the buttons 
weighed by means of a delicate balance 
and a close check is kept on them. 

The front and back electrodes are al 
so made of carbon. Each is as highly 
polished as a steel mirror and each one 
must have just the proper degree of 
hardness, otherwise pitting would re- 
sult from the passing currents, which 
would affect the transmission and might 


used. in a 


cup having a 
the carbon is running with the 


are 


result in packing. 

In testing most telephone apparatus, 
such as generators, drops, relays, ete., 
it is possible to measure their efficiency 











TESTING 





instruments but much of the necessary 


testing apparatus and measuring in- 
Such instruments as those 
the thickness of the 
mica, held to within three 
ten-thousandths of an inch, were made 


It is in- 


struments. 
used to measure 


which is 


in the company’s own shops. 
teresting to note that in order to secure 
mica that can be cleaved to such smal! 
dimensions it is found necessary to 
import it from India and that because 
of the difficulty met with in separat- 
ing even this selected mica into exactly 
the right dimensions fully eighty per 
cent is rejected. 

Another important operation is the 
of the carbon granules 
the transmitter button. 


These granules must have exactly the 


manufacture 
contained in 


right degree of hardness, otherwise the 
tone of the transmitter will be affected. 
They must be of uniform size, otherwise 


TRANSMITTERS 








in conerete terms and with practically 
no human factor entering into the re- 
sults of the tests. Since the primary 
function of a transmitter is to trans- 
mit the human voice, it becomes neces- 
sary in testing their efficiency to make 
use of the human voice, and thus the 
The volume 
made 


human element enters. 
and articulation 
circuit line which is the equivalent of 
line two hundred 


The operator standing at the 


test is over a 


an actual miles in 
length. 
receiving end signals back to the man 
testing the telling him 
whether the volume and the articula- 
In order to elim- 


transmitter, 


tion is satisfactory. 
inate carelessness as far as possble from 
this test the inspectors do the talking 
and receiving in pair. In the morning 
one does the talking while the other is 
receiving, and in the afternoon the oper- 
ation is reversed. 
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Besides the transmission test, the 
transmitters must also survive what is 
known as the mechanical inspection 
which includes a minute, detailed in 
spection of every one of the piece parts 
going to make up a section of the in 
strument, each group of parts as as 
sembled, and finally the completed in 
strument. 

The receiver is another delicate piece 
of electrical apparatus and to manufac- 
ture it successfully requires special ma 
chinery and skilled labor. The stee! 
from which the magnets are made must 
be ecarefuly chosen and then comes the 
proper tempering and magnetizing of 
it. Formerly skilled men were employed 
to determine when the steel was heat- 
ed to just the proper temperature for 
emersion, but after years of experiment 
a way was devised and placed into ef- 
feet by which ‘‘human error’’ was elim- 








RECEIVERS 





inated. Today the temperature of the 
annealing furnaces is kept at a prede- 
termined uniform heat by means of an 
electrical indicator. By placing the 
steel in the furnace for a prescribed 
time the exact conditions for producing 
the fine degree of temper are obtained. 

Another important member of a re- 
ceiver is the vibrating diaphragm, 
whose thickness must be held to with- 
in two thousandths of an inch. 

a re 
Large Storage Battery for Minneapolis 
Company. 

The value of storage batteries for 
emergency service in large central sta- 
tions was forcibly demonstrated a few 
weeks ago by the New York Edison 
Company, an account of the work done 
by these ‘‘Stand-by’’ batteries being 
given in a previous issue of this paper. 

It will be of interest in this connec- 
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tion to note that the Minneapolis Gen- 
eral Eleetrie Company has recently 
contracted for a large emergency bat- 
tery to be installed on this system by 
the Electric Storage Battery Company. 
It will consist of 150 cells of its type 
H-67 ‘‘Exide’’ and will have a eapac- 
itv of 10,500 amperes at the twentv- 
minute rate of discharge. This will be 
the third battery installed by the Elec- 
trie Storage Battery Company for the 
Minneapolis General Electric Com- 
pany. 
a 
Improved Canopy Insulators. 

The accompanying views illustrate 
a new canopy insulator, known as the 
‘EEB,’’ and also the methods of ap- 


plying it to eanopies. The EEB ecano- 


PUNCHING THE CANOPY. 
py insulator is a strip of fiber sixty-six 
inches long, curled to four inches in di- 
sufficient for four five-inch, 
two ten-inch or one 
twenty-inch shell. The insulator has 
a longitudinal slot at its edge insuring 
proper insulation at all times, and is 
held firm at all points. 

The method of applying this insula- 
tor is rather unique. A series of holes 
are bored throughout the strip, on the 
the insulator is se- 
without the 


ameter, 
three six-inch, 


inside, by which 


curely fastened 


INSERTING THE INSULATOR. 


brads or rivets. Grounding of a fix- 
ture is liable where sharp points of riv- 
ets come in contact with the projecting 
junction boxes, so that in this canopy 
the absence of rivets prevents any 
such accident, 

The sectional view of the canopy and 
insulator shows how they are held to- 


use of 
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gether. A special hand punch is em- 
ployed, the punch is inserted in holes 
of the insulator the canopy is 
pressed in the shape shown in the illus- 
tration. 

Regular sizes of insulators are slot- 
ted for No. 24 to 22 metal. 


and 


gauge 


SECTION OF CANOPY AND INSULATOR. 


They are easily adjusted to a ten-inch 
canopy. 

These insulators are being manufac- 
tured and placed on the market by Ed- 
mund E. Bechtold, 1928 Wabash Ave- 
nue, Chicago, III. 

+e 
Mesco Electric Toaster. 

The Manhattan Electrical Supply 
Company, Chicago, IIll., is placing on 
the market the electric toaster shown 
in the accompanying illustration, in 
which a number of advantageous fea- 
tures have been embodied. 


MESCO ELECTRIC TOASTER. 


The heating element, which is of 
such construction as to insure a maxi- 
mum heat with a minimum current 
consumption, is placed between two 
adjustable doors, on the inside of 
which the bread to be toasted is 
placed. The entire operation of toast- 
ing is, therefore, under control, and by 
adjusting the doors to the desired dis- 
tance from the heating element, the 
amount of heat applied to the bread 
ean be regulated. When the doors are 
withdrawn to the full distance, fin- 
ished toast ean be kept hot without 
danger of burning. 

The Mesco toaster can be used on 
either alternating or direct current. 
All parts are made of nickel-plated 
brass, highly finished. The base is 


constructed of solid porcelain. 


765 


New Oil-Burning Apparatus. 

A new and safe torch, in which ker- 
osene instead of gasoline is burned, is 
being placed on the market by the 
Hauck Manufacturing Company, Rich- 
ards Street and Hamilton Avenue, 
Brooklyn, N. Y. This torch, which is 
made in several sizes, is said to be en- 
tirely safe and reliable. It gives a 
large, clean and powerful flame which 
may be easily regulated to suit the 
conditions of any service. 

A steady flame is always maintained 
and the toreh is so constructed that 
the tank will remain perfectly cool 
while the burner is in operation. Only 
one pound pressure is required on the 
torch. 

The 


using kerosene 


advantages of 














“AHUCK”" OIL-BURNING OUTFIT. 


over gasoline are easily seen and with 
a torch that operates efficiently and eco 
nomieally with this more desirable fuel 
a long-felt want is realized. 
Another new  oil-burning 
which this company has perfected is 
the ‘‘ Ahuek’’ portable oil-burning out- 
fit shown in one of the accompanying 


device 


OIL-BURNING TORCH. 


illustrations. This outfit is particularly, 
adapted for all kinds of repair work, 
brazing, preheating in connection with 
electric or oxy-acetylene welding, tem- 
pering, annealing, metal melting and 
similar operations, wherever heat is re- 
quired. 

As will be seen in the illustration, 
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this outfit consists of one seamless tank 
equipped with a hand air pump and 
two Hauck and 
attached to hold the burners in proper 


sets of burners hose 


position. 
- ->-- 


The Triumph Shell Brine Cooler. 

The Triumph shell-brine-cooler proc- 
ess of making ice is a new method in- 
troduced by the Triumph Ice Machine 


Company some two years ago with 


conspicuous success. This device has 
aroused greater interest and elicited 


more favorable comment than any other 
method of making ice designed within 
recent 

The 
since been passed, and already there 


years. 


experimental stage has long 


are over twenty-four large plants in 


daily suecessful operation. 


The fundamental and immediately 
apparent feature of this construction 
is the entire absence of ammonia ex- 
pansion coils. It is safe to say that 


cent of all ice-tank troubles 


fifty per 
are caused either directly or indirectly 
through the coils, and therefore, the 


elimination of these parts is a big stride 
in the right direction 

The Triumph method is to place an 
improved-type cooler in the tank, and 
to cireulate the brine directly through 
the ice-can bulkheads or compartments. 

This cooler is usually placed laterally 
in one end of the tank, as illustrated. 
It may, however, be placed longitud 
inally, and in any part of the tank with 
equally effective results. 

The elimination of the ammonia ex- 
pansion coils affords greater tank ¢a- 
pacity for a given space, which can be 
utilized by placing the cans on closer 
centers, thus increasing the capacity 
of the plant. It is interesting to note 
that for a plant of given capacity, less 
brine is necessary than with the older 
style method of making ice. Further- 
more, a more rapid circulation is main- 
tained and quicker freezing; in fact, 
ice of the finest quality has frequently 
been pulled on this system in 300-pound 
cans in less than forty hours. 

The conditions under which this sys- 
tem operates also permits a higher back 
pressure and lower brine temperature 
than would otherwise be possible, there- 
by inereasing the ice-making capacity 
without the use of a larger ammonia 
compressor. 

The question of efficiency is an im- 


portant one. An inefficient plant will 


make large holes in the owner’s profits, 
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source of much trouble 
and annoyance. The Triumph Com- 
pany claims that for a given tank space 


and prove a 


more ice per day ean be produced for 
the same expense. This is because the 
cans are on closer centers, and also on 
account of the more rapid circulation 
of brine and quicker freezing. 

The upkeep charges are also consid- 
erably less on account of the fewer 
parts to keep in repair and because the 
life of the cans is materially increased. 
It is a well known fact that at least fif- 
ty per cent of the repairs and renew- 
als to ice cans is due to the destructive 
effect of battering them against the 
ammonia expansion coils. This cannot 
occur in a shell-brine-cooler plant. 

The referred to 


consists of a shell built of flanged steel, 


cooler previously 
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cisely the same manner as steam is gen- 
erated in a horizontal-return tubular 
boiler. 

With this cooler practically all fit 
tings are eliminated, with the excep- 
tion of one expansion valve placed 
above the tank, the liquid being al- 
lowed to flow into the cooler at one end 
at the bottom. Owing to the exceed- 
ingly large liberating surface there js 
no difficulty whatever from boiling 
over or carrying the liquid into the 
gas, such as is often experienced with 
the usual flooded system. 

The ice tank is constructed with an 
especially designed agitator and spe- 
cial bulkheads. These are so arranged 
that a positive and extremely rapid cir- 
culation of brine is maintained through- 
out the entire tank. Owing to the ra- 





TRIUMPH SHELL 


the heads being of somewhat heavier 
material than the shell. Into the heads 


are special tubes of genuine 
charcoal the 
flange, also the various connections be- 


There are no 


placed 
iron; main gas-outlet 
ing welded into the shell. 
seams or rivets in the entire device, all 
joints being made by the welded proc- 
ess. After completion all coolers are 
tested at 150 pounds air pressure un- 
der water. 

On the outside of the brine tank is 
placed an ammonia column and a spe- 
cial separating device which automat- 

y unevaporated liquor, 
and returns it through a syphon con- 
nection to the cooler. This prevents 
any wet or saturated ammonia from 
going to the compressor. 

Liquid ammonia is permitted to just 
cover the top row of tubes, the ammo- 
nia being loose in the shell, while the 
brine circulates through the tubes and 
around the shell, causing the ammonia 
to evaporate or boil. The accumulated 
gases pass off at the surface in pre- 


ically traps any 





BRINE COOLER. 


pidity of the brine circulation, a dif- 
ference of level exists in the various 
parts of the tank. This is overcome by 
the use of a special tank top so ar- 
ranged that the cans are free to rise 
and fall, and so adjust themselves read- 
ily to the variation of the brine level. 
The cans, however, are always held in 
a perfectly upright position, thus en- 
suring square tops to all blocks of ice. 

This shell-type cooler can be adapted 
for coil tanks at present in use, and this 
has been done in a great many in- 
stances, the unvarying result being a 
material increase in capacity of tank 
over the former ice making output with 
the coils. : 

This equipment being much lighter 
and considerably less expensive to 
erect, a large saving in freight rates 
and cost of erection is always made. 

+e 

Wireless stations using the Telefun- 
ken system are to be installed on the 
more important islands of the Dutch 
East Indies. 
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Semco Vacuum Cleaners. 

A highly desirable type of electric 
vacuum cleaner is shown in the accom- 
panying illustration. The 
this machine is so arranged that it 


motor of 


may be used as a general utility motor, 
thus eombining the vacuum 
sewing-machine motor, knife 
buffer, 


cleaner 
with a 


harpener, horse eurrier, hair 


iryer, ete. 


The machine itself is very simple; 


ere are no belts, gears or delicate 


are only two 
the 


which is 


achinery, and there 


earings, these being on motor. 


"he rotary suction fan, 
laced directly on the motor shaft, is 
‘a peculiar boxed construction, and 

placed off center, which increases 
The dust bag 
s of exceptional size, and, therefore, 


ts efficiency very much. 


loes not have to be emptied as often 





SEMCO CLEANER AND ATTACHMENTS. 


as a smaller one would. The machine 
is provided with a convenient handle, 
attached to the motor, for carrying 
the cleaner up and down stairs, ete. 
Either direct or alternating-current 
motors are attached to the machine. 
The direct-current type is of one-eight- 
horsepower capacity, built very sub- 
stantial throughout, with all parts 
generously proportioned. The shaft 
is one-half inch in diameter; the bear- 
ings are extra heavy, fed by oil cups 
of sufficient size to operate unusually 
long with one fill. The motor weighs 


eighteen pounds, and the complete ma- 
chine weighs thirty-three pounds. 
When it is desired to use the motor 
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the 
cleaner is placed beside the machine, 


for running a sewing machine, 
and a belt placed on the deep-groove 
The 
change of speed in running the sewing 


pulley opposite the suction-fan. 


machine, also in stopping it, is gov- 
erned by tightening and loosening the 
belt. This idler 
tached to the pedal of the sewing ma- 


arrangement is at- 
chine and is controlled by the feet of 
the operator. 

For polishing silverware and _ brass, 
the shaft is extended one-half inch be- 
yond the grooved pulley, and on this 
shaft is placed a screw tapering chuck 
cloth buffs and 
This same chuck ean 
be used for many other purposes. For 
knives a 


for holding round 


bristle brushes. 
sharpening 


erinding and 


LINCOLN 


plain chuck, which holds the emery 
wheels, is screwed on the shaft exten- 
sion. 

A tool which forms part of the regu- 
lar equipment of the Semeo cleaner, is 
attached to the blowing end of the fan 
for hair drying. The vacuum cleaner 
itself can be used for this same pur- 
pose, however, by attaching the hose 
to the machine. The tools which are 
used when the hose is attached to the 
machine are for cleaning ceilings, 
walls, floors, clothes, recesses in up- 
holstery and currying horses. 

The Semeo electric vacuum cleaner 
is manufactured by the Semeo Vacuum 
Cleaner Company, Nashville, Tenn. 
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Electric Arc Welder. 
The use of the electric are welder for 
steel castings, 
patching large and small holes in east- 


burning off risers on 
ings and for other work of this kind, 
the electrical 
which has not been fully developed. 


is a branch of science 
The great advantage of the are pro- 
cess in work of this kind has made it 
practically the only method of accom- 
plishing the results named in actual 
operation. However, since the are it- 
self takes about 30 to 35 volts and the 
voltage usually used in the steel foun- 
dries is at least 220 volts, there has 
to be some kind of transforming ap- 
paratus to bring the current down to a 
voltage which can actually be used. 
The first erude method for doing this 





VARIABLE-VOLTAGE MACHINE. 


was the use of a large resistance in 
series with the are which would reduce 
the voltage to a sufficient amount to 
produce results. The next method 
which was tried was the use of a motor- 
generator set, the motor to take the 
high voltage and turn a _ generator 
which would produce a voltage of about 
60 to 65 volts and use this current for 
the are. The drawbacks to this were 
the same as the drawbacks to the first 
method, namely, great loss, except that 
it was present to a less extent. It was 
necessary to use some ohmic resistance 
and it was necessary to stand the losses 
in the two machines and the expense of 
their maintenance. However, about 


768 


half of the which was thrown 


away by the use of the first method was 


power 


saved by this method. 

The Electric Company has 
developed a machine which eliminates 
entirely the use of which 
the the 


which is absolutely essential to the best 


Lincoln 


resistance, 
wives variable voltage at are 
results, and whose efficiency is exceed- 
ingly high since but one machine is 
used. This machine is fundamentally 
a variable-voltage machine whose volt- 
age at the are is controlled entirely by 
the inherent regulation of the machine 
itself, so that by varying the length of 
the are, the amount of current flowing 
is automatically regulated by the ma- 
chine itself, thus, on open cireuit with 
a 220-volt supply the voltage at the 
are 1s 130, short 
cireuit and the same supply the voltage 
to 2 volts. The 


will 


about while with a 


at the are is from 1 
voltage under 
vary with the length of 

These machines are furnished with a 


actual operation 


the are. 


panel board which measures the current 
in the are, also has a starting rheostat 
for the machine and main switches for 
opening the cireuits. 

The entire weight of this outfit is 
about 1,500 pounds, so that it may be 
carried around to different parts of the 
foundry on a truck with very little 
inconvenience. , 

The efficiency that this machine will 
give under actual operating conditions 
is very high on account of two reasons, 
the entire lack of resistance in series 
with the are and the small amount of 
no-load of the fact 
that there is but one machine. 

->-so 
The Rational Cooking Stove. 
The 


stove is 


losses on account 


‘*Rational’’ eleetrie cooking 
the 


municipal 


invention of D. Curle 


Smith, electrical engineer, 
with a 
the 


packing is 


Kalgoorlie It is constructed 


double iron easing, between two 


walls of which asbestos 
placed in order to prevent all heat ra 
The the 
into compartments, 
heated 


the 


stove is 

the 
both 
others 
There 


diation interior of 


divided three 
middle one of which is 


above and below, while in 
only the lower part is heated. 
are three heating resistances, each con- 


sisting of three separate units placed 


under perforated sheet-metal covers, 
which allow the heat to radiate freely 
within the oven. These resistances 


may be very easily replaced when ne- 
The quantity of heat is regu- 
mounted 


ecessary. 
switches 


lated by means of 
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Two switches are 


on the stove easing. 
provided for each resistance, thus al- 
lowing a wide range of temperature 
adjustment. 

The agents are Staerker and Fischer, 


172 William Street, Melbourne, Aus- 
tralia. 
ae eee 
The Dietz Electric Washer. 


Whatever else can be said against the 
antiquated methed of washing clothes 
by hand, it has been found by the ex- 
tended experience of domestic-washing- 
machine manufacturers that the funda- 

the 
This 


mental principle of washing on 


rub-board is the most effective. 
principle has been greatly refined and 
improved upon and today there are 
available machines which embody the 
effective features of hand washing com- 


bined with the ease, convenience, econ- 





WASHER 


DIETZ ELECTRIC 


omy and the many other inherent ad- 
vantages of electric washers. 

The Dietz electric washer shown in 
the accompanying illustration, which is 
now being the 
by the John Dietz Manufacturing Com- 
pany, 808 Elm Street, Cincinnati, Ohio, 


placed on market 


is a machine which employs the double- 
rub-board principle of washing. Two 
semi-cireular rub-boards of cypress are 
moved back and forth, always in oppo- 
directions, about ninety times a 
minute. The held in the 


lower rub-board and washed by the up- 


site 
clothes are 
per board. However, the clothes are 
not actually between the boards, as the 
water acts as a eushion, and there is 
no wear whatsoever on the clothes, the 
water being simply forced many times 
through the meshes of the cloth. This 
board is self-adjusting in position to 
accommodate different amounts of ma- 
terial, so that the machine will wash 
without injury either a small or large 
amount. The normal capacity is from 
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twelve to fifteen shirts or the equiva 
lent, washed clean in five to six min 
utes. 

The clothes are held in the wooden 
rub-board and do not come in contact 
with the metal tub which holds the wa 
ter. All metal parts of the washing ma 
chine proper are heavily galvanized to 
prevent rusting. 

Power is supplied from a one-eighth 
horsepower motor through a rawhic- 
pinion to a gear which drives a bicycle 
sprocket and chain to the erank shaft 
on the washer. 
hand made bieyele chain 
and runs accurately without noise. In 
fact, the machine is very quiet in oper 


This chain is the best 
procurable 


ation. 
of starting and stopping the washer. 
The wringer is mounted on the end 


A clutch provides ready means 


of the machine and may be operated 
with the machine open when the clothes 
are wrung out from the tub into the 
the 
closed when the goods are run back 


rinsing water, or with machine 
from the rinsing water on to the top of 
the tub. 


versing drive in the wringer, the eluteh 


This is made possible by a re 


which may be operated so quickly that 
it is possible to back material out be 
fore damage results in ease it starts 
incorrectly. 

The machine is constructed in a thor 
oughly workmanlike manner through 
out and will last for years. It washes 
heavy or light fabries without injuring 
them in the least. 

a 


Lecture on Ironclad Battery 
At a meeting of the Polytechnic So 
ciety of Colorado Springs, held on 
Mareh 14, George D. Luther, of The 
Electric Storage Battery 
Denver, Colo., read a paper on the new 
hat 


Company, 
‘*Tronelad-Exide’’ eleetrice-vehicle 
tery. 

Mr. Luther outlined the development 
of electric-vehicle batteries and de- 
seribed various types of batteries that 
have been used for this service. He 
described in detail the construction ot 
the new ‘‘Ironclad-Exide’’ Battery, and 
stated that it gives from two to three 
times the life of the older types, seldom 
requires cleaning, gives increased mile- 
age and reduces the cost of operation. 

‘*Troneclad-Exide’’ plates are of such 
a size that they can be used in any bat- 
tey jars of standard ‘‘Exide’’ 
that vehicle users having such batteries 
ean substitute the ‘‘Ironeclad-Exide’” 


when requiring renewals. 


size, so 
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COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 

The Public Service Commission, Second District, has received 

petition from the Syracuse Lighting Company asking for authority 
o issue $470,000 par value of its extension and improvement six per 
eent ten-year gold bonds. The proceeds of the bonds are to provide 
or the laying of trunk mains, for extensions to its distributing 
ystem, and for improvements at works and stations, and for the 
eimbursement of moneys actually expended from income within 
ive years for capital purposes. 

In the gas department it is proposed to spend $60,000 for supply- 
ng applicants where the present distributing system does not reach, 
ind the additional meters necessary for new customers. $25.800 is 
o be spent to maintain the proper service on present system and 
iains, and to take care of the rapidly growing section in the south- 
rn part of the city. $4,000 will be spent upon new boiler and stack, 
£5,500 for increased generating capacity,$5,000 for new exhauster 
ind connections and $147,800 is to be spent in new extensions in 
the electrical department in order to supply electricity to applicants 
vhere the present distributing system does not reach. $27,000 is to 
ve expended for a new frequency changer and the balance for sun- 

dry improvements necessary in properly carrying on the business of 
the company. 

The North Avenue Presbyterian Church of New Rochelle has 
filed with the Public Service Commission, Second District, a com- 
plaint against the minimum service charge imposed by the West- 
chester Lighting Company upon a five-horsepower motor in use by 
the church. This motor is used solely to run a fan for ventilating 
purposes during services. The company makes a minimum service 
charge of $1.00 per horsepower per month or a total of $5.00 per 
month which the church is obligated to pay whether that amount of 
current is used or not. The church alleges that the actual monthly 
consumption of current at the stated price of ten cents per kilowatt- 
hour does not exceed $1.00 per month. The church complains that 
this minimum service charge is grossly excessive, unjust and un- 
reasonable, and in violation of the provisions of the Public Service 
Commissions Law. 

Attorney J. F. Thompson appeared before the Commission on 
the application of the Oneonta Light & Power Company for author- 
ity to merge the Electric Water Power Company of Oneonta. In 
1902 the Oneonta Company took over all the capital stock of the 
Electric Water Power Company, and since that time both of these 
corporations have been operated as one. The Commission reserved 
decision on the petition. 

The Public Service Commission, Second District, has authorized 
the Rockland Light & Power Company to exercise rights and privi- 
leges conferred by franchises granted in the villages of Piermont 
and Grand View-on-Hudson, Rockland County. The company pro- 
poses to extend gas service to these villages. 

The Katonah Lighting Company was authorized to exercise priv- 
ileges contained in a franchise granted by the town of Lewisboro, 
County of Westchester, for the extension of electric lighting service 
to that town. The company is also authorized to issue its common 
capital stock to the amount of $45,000 for the purposes of extending 
and improving its plant. 

Public Service Commissioner Maltbie again heard testimony on 
the reorganization plan of the Metropolitan Street Railway system. 
He received through engineering witnesses called by Charles F. 
Mathewson, of counsel for the Reorganization Committee, detailed 
estimates of values of the system as operated by the receivers. 
These values exclude the Third Avenue, the Second Avenue, the 
Central Park, North & East River, the Twenty-eighth Street Cross- 
town, and the Fulton Street lines, which have been cut out of the 
Metropolitan system. 

The total value given by the witnesses was $120,562,885. This 
represented the sum of four items: Cost of construction and equip- 
ment to reproduce, $84,198,586; development cost, $18,097,654; net 
investment in superseded assets, $13,355,645; reorganization assets, 
about $5,000,000. These figures were obtained from Charles F. 
Uebelacker, the acting chief engineer of the Metropolitan system. 

Improved service on the street railroad lines in Greater New 
York is reflected in the monthly reports of defects found in the car 
equipment of the several companies made to the Public Service 
Commission. 

The report for February shows that the Coney Island & Brook- 
lyn Railroad Company had less withdrawals of cars from service on 
account of defects than any other system. These withdrawals, 
known as “pull-ins,” show the number of cars taken out of service 
on account of defects. ‘These are calculated on the number of car 
miles operated by each company. The Brooklyn Rapid Transit 
Company’s system operated during February 3,637,066 car miles, 


with only .23 cf one per cent of “pull-ins’” per thousand miles oper- 
ated. The Third Avenue Railroad Company operated 852,617 car 
miles, with .44 of one per cent of “pull-ins” per thousand miles. 
The Metropolitan Street Railway Company operated 2,700,839 car 
miles, with .73 of one per cent of “‘pull-ins” per thousand miles. 
The highest percentage of defects was found in the Second Avenue, 
with 255,044 car miles, and .85 of one per cent of “pull-ins” per 
thousand miles operated. 

As a consequence of the increased efficiency owing to the de- 
crease in defects, there are many less delays and fewer complaints 
to the Public Service Commission. 


COMMISSION NEWS FROM MINNESOTA. 


(Special Correspondence.) 

Decision was given recently by the Supreme Court of Minne- 
sota on suits brought against the Minnesota State Railway Commis- 
sion by stockholders of the Northern Pacific Railway Company, te 
Great Northern Railway Company, the Attorney General and the 
members of the Railroad and Warehouse Commission. The par- 
ties bringing suit wished to enjoin the lowering of passenger and 
freight rates in Minnesota, and Judge Sanborn’s recent decree will 
prevent the enforcement of lower rates after June 1, 1911. 

‘rhe decision was based on the grounds that the necessary effect 
of tre reductions ordered by the Commission was substantially to 
burc -n and directly to regulate interstate commerce, to cause unjust 
discriminations between localities in Minnesota and those in adjoin- 
ing States in violation of the commercial clause of the Constitution, 
and to take the properties of the railroad companies without just 
compensation in violation of the Fourteenth Amendment to the Con- 


stitution. 
LIGHTING AND POWER. 


(Special Correspondence.) 


GURDON, ARK.—J. B. & J. G. Gresham have secured an elec 


tric light franchise here. P 
GARDEN, CITY, KAN.—This city proposes to issue $20.W00 in 
bonds to buy or build an electric light plant. P. 
SILOAM SPRINGS, ARK.—This city will expend $5,000 for 
additional machinery for its electric light plant. P. 
JONESBORO, ARK.—The Spring River Power Company has 
been incorporated with a capital stock of $100,000. P. 


LANGFORD, S. D.—A franchise has been granted to the C. B 
Hersey Company to install an electric light plant. Y 

LUVERNE. MINN.—The reconstruction of the present electric 
light plant or the erection of a new one is proposed. C. 

SAVANNAH, N. Y.—A $6,300 tax has been voted and will be 
used in the construction of an electric light plant. 

JEWELL, IOWA.—W. H. Grover, of Ames, Iowa, will shortly 
commence the construction of an electric light plant. Cc 


FAITH, S. D—A franchise has been granted to the Faith 
Light & Power Company to install an electric plant. c 
ABERDEEN, WASH.—Foundations are being put in for an 
electric power house at the Anderson & Middleton mill. e 
TOWER, MINN.—Bonds for $16,000 for the construction of a 
water power plant at Pike River Falls have been voted. C. 
SPIRIT LAKE, IOWA.—The decorative lighting system will 
be installed in the business part of town, it is reported. Z. 


ROLAND, IOWA.—A vote will be taken April 18 on issuing 
bonds for $8,000 for the installation of an electric light plant. C. 

JEWELL, IOWA.—A $12,000 electric light plant is to be erect- 
ed here, and for this purpose $4,000 has already been raised. 

FRANCIS, OKLA.—The City Council has granted a franchise 
for an electric light plant and work is expected to begin at once. 

CARBONDALE, PA.—A charter has been granted to the Pio- 
neer Electric Company, which was incorporated with a capital of 
$5,000. 

SCOTTSBLUFF, NEB.—F. H. Roberts, of Sterling, Colo., has 
been granted an electric light franchise and has purchased the 
old plant. P. 

CHESTER, PA.—The Beacon Light Company has been award- 
ed the contract for lighting the streets of the borough for a period 
of five years. 

PORTLAND, ORE.—The Pacific Power & Light Company will 
expend $1,000,000 in developing electric power along the White 
Salmon River. C. 

ALBERTVILLE, ALA.—The City Council has let the contract 
for the electric light plant to the J. B. McCrary Company, of 
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Atlanta. The generator is to be direct-driven by an eighty-horse- 
power engine. 

FARGO, N. D.—The City Council will open bids April 27 for 
the construction of a light plant in connection with the proposed 
filteration plant. C. 

CLARION, IOWA.—M. E. Mozengo and W. H. Carr have pur- 
chased the electric light plant and will install a day current and 
other improvements C. 

SUMAS, WASH.—The Western Canada Power Company an- 
nounces that work will soon commence here on a $100,000 power 
plant and substation A. 

ELDORA, IOWA.—A franchise has been granted to the Park 
Dam Power Company for the installation of a light and power 
plant to cost $10,000 Cc. 

HASTINGS, MICH.—A vote will be taken at the spring elec- 
tion on issuing bonds for $120,000 for the installation of a munici- 


pal electric light plant C. 
GLASCO, KAN.—This city proposes to vote bonds to establish 
electric lights under a proposition from the Concordia Electric 
Light & Power Company. 
WICHITA FALLS, TEX.—The City Council has granted a 


franchise to M. A. Marcus and T. E. Dobson for the installation of 
an electric light and power plant. D. 

WILLOWS, CAL.—Frederick A. Stokes, of the Peoples’ Power 
Company reports that his company will be ready to build a power 
house here, within a couple of months A. 

WEBSTER CITY, IOWA.—The City Council has awarded the 
contract for the erection of the new municipal electric light and 
power plant to C. E. Atkinson of this city. 

OLYMPIA, WASH Within two months, work is to be started 
house building at the Veterans’ Home, with 


on a $35,000 power 
J. W. Bullard, of Tacoma, Wash., as architect. A. 
PULASKI, TENN.—tThe City Council has ordered a bill drawn 


to be presented to the Tennessee Legislature authorizing a bond 


issue for the construction of an electric light plant. Z. 
JONESBORO, ARK.—The Spring River Power Company of 
this place has been incorporated with $100,000 capital. The con- 


cern is backed by St. Louis, Memphis and Jonesboro men. 

EAST RADFORD, VA.—The Virginia Power Company of this 
place has increased its capital stock to $1,000,000 preparatory to 
beginning construction work on seven hydroelectric plants. 
LANGFORD, S. D.—This town is to have an electric light sys- 
installed not later than July 1. The C. B. Hersey Company 
granted a twenty-year franchise to supply the city with 


tem 
has 
power 

BALTIMORE, MD \ plan for illuminating the City Hall 
Plaza has been submitted to the Board of Estimates, calling for 
twelve ornamental lamp posts equipped with 500-candlepower tung- 
lamps 
EAU CLAIRE, WIS. 


been 


sten 
H. M. Byllesby & Company have secured 
an option on the new plant at Jim Falls and intend to transmit 
power to St. Paul and Minneapolis. The price of the option is 
said to be about $1,000,000 


PORTLAND, ORE.—Work 
the Portland Railway Light & 
River, three miles from Cazadero plant. 
capacity of 21,000 horsepower. 

SPOKANE, WASH.—The Mountain Lake Power & Irrigation 
Company has been incorporated by T. Z. and L. T. Gillett and 
C. T. Camplan. The company will take over the Carp Lake project 
near Goldendale and will irrigate about 10,000 acres. A. 


LODI, CAL.—Arrangements have recently been made to ex 
tend the service of the Western States Gas & Electric Company 
to all the suburbs of the city. The company will furnish power to 
the Western Normal Institute, which at present has an isolated 
plant. 

ALBION, ILL.—H. H. Knipe of Robinson, Ill., has been granted 
a thirty-year franchise to operate an electric light plant in the 
city. He has secured a contract with the city to light the streets, 
the municipality agreeing to use $1,207 worth of lights each 
year. Z. 

PROSPECT, ORE.—The Rogue River Electric Company has 
let contracts to the amount of $890,000 for the construction of its 
new power plant here. The machinery contract includes a power 
wheel and three generators capable of generating 80,000 horse- 
power. A. 

FAIRVIEW, S. D.—A hydroelectric plant is to be erected here 
and will be run with power from the Big Sioux River. It is the 
intention to furnish light and power to some eight or ten towns 
and all the farmers living within a radius of eight or ten miles of 
Fairview. 

WOLCOTT, N. Y.—The Northern Wayne Electric Light & Power 
Company has incorporated and elected the following officers: Pres- 
ident and treasurer, O. M. Curtis; vice-president, T. B. Welsh; 
secretary, R. H. Kelly. The company expects to commence work 


is being hastened on the plant of 
Power Company on the Clackamas 
The new plant will have a 


on the line about May 15. 
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* the total capacity of which will be 85,000 horsepower. 
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SAN FRANCISCO, CAL.—Announcement has been made of 
the sale of the Fleishhacker interests in the City Electric Com- 
pany to the Great Western Power Company. By the acquisition 
of the City Electric Company the Great Western will be put active- 
ly in the San Francisco field. 

MOUNT VERNON, IOWA.—The Iowa City Light & Power 
Company has purchased the Mount Vernon Electric Light Com- 
pany. All-day service will be established, and it is probable thai 
the company will ultimately supply power to an interurban line 
running between Mount Vernon and Cedar Rapids. 

QUINCY, NEV.—-H. R. Lind, a Nevada mining man, M. P. 
Barnes, George H. Tully and several New York capitalists are 
forming a power company to build a series of power houses here, 
The com- 
pany also plans to build storage reservoirs and canals. A. 

SACRAMENTO, CAL.—The California State Legislature has 
passed a bill providing that no water power privileges shall be 
acquired for a longer period than twenty-five years, with the priv- 
ilege of a renewal for another twenty-five years. It is believed that 
the bill will be signed by the Governor and become a law. A. 

NEWPORT, ORE.—The franchise and plant of the Newport 
Power Company has been sold to Henry Hewitt, J. J. Hewitt and 
Seymour H: Bell, of Tacoma, Wash. The purchasers plan to spend 
$30,000 on the partial reconstruction and re-equipment of the plant. 
The new company is known as the Yaquina Electric Company. A. 

ARMOUR, S. D.—The Dakota Gas, Electric Light & Power 
Company, which owned plants here, at Platte, Geddes, Lake Andes, 
Wagner and Scotland, has sold out to the Interstate Power Com- 
pany, of Oshkosh, Wis. The consideraation for the Charles Mix 
county plants, not including the ones at Armour and Scotland, was 
$145,672.00. 

EAST CHICAGO, IND.—Work has begun on the Northern Indi- 
ana Gas & Electric Company’s $650,000 plant. This power house, 
when completed will be the largest of its kind in the state. The 
plan is to furnish current for power, light etc., for the East Chicago, 
Indiana Harbor, Hammond and Whiting and for the operation of 
the Geist traction lines. Ss. 

SPRINGFIELD, MO.—Work has been begun on the big dam 
of the Ozark Water Power Company, across the White River near 
Hollister, which when completed will cost $500,000. The power 
will be distributed in Springfield and to the Joplin mining district 
and various small towns in the vicinity of the plant. The plant is 
expected to be in operation by the end of this year. 

THOMASVILLE, N. C.—Announcement has been made of the 
purchase by the Southern Power Company of the local interests 
in the Thomasville Light & Power Company, which furnishes the 
city light and owns the street car system. The company was 
owned by Frank H. Leer and B. F. T. Bryant. Z. V. Taylor, man- 
ager of the Charlotte street railway system, has been elected pres- 
ident of the reorganized corporation. 

ERIE, PA.—The Erie Lighting Company has applied for a 
charter through Paul Mueller, M. J. Fogarty and John Maahs. 
The character and object of the company is the supplying of light, 
heat and power by electricity to the people of Erie. It is under- 
stood that the new company proposes securing the electricity 
from the Niagara Falls Power Company, whose lines are already 
running as far this way as Westfield, N. Y. 

WINONA, MINN.—The Minnesota-Wisconsin Power Company 
has filed articles of incorporation here. The company, it is an- 
nounced, will distribute electricity for light and power to the 
cities of Wabasha, Lake City, Red Wing, Hastings, South St. Paul 
and possibly Winona. The current will be furnished from the 
plant at Eau Claire, Wis., to the towns named. The incorporators 
are: W. B. Parsons, C. A. Boalt, S. H. Somsen, Frank Horton and 
H. S. Youmans, all residents of this city. 

BANGOR, ME.—The Northern Aroostook Electric Company, a 
corporation chartered by special statute for transmitting, supply- 
ing, selling and developing electricity for light, heat and power in 
and through Fort Fairfield, Limestone, Caswell Plantation, Cyr 
Plantation and Van Buren in Aroostook County, has filed its cer- 
tificate of organization. The amount of capital stock is fixed at 
$50,000. The officers are as follows: President, Earlon K. Gould; 
treasurer, Walter B. Gould; clerk, Herbert T. Powers. 

WILCOX, ARIZ.—The installation of a large central power 
plant and the construction of a system of transmission lines to 
various points in the Sulphur Spring Valley for the operation of 
irrigation pumping plants is under consideration here. A commit- 
tee of local business men consisting of H. A. Morgan, L. V. Mc- 
Court, S. N. Kemp, J. W. Angle and A. I. McAllister has charge 
of the proposition. More than one hundred pumping plants have 
been installed in this section during the last two years. D. 

PHOENIX, ARIZ.—The Water Users’ Association has awarded 
the contracts for machinery for the power house of the South 
and Consolidated Canals, east of Mesa, Ariz., to the following 
companies: The S. Morgan Smith Company, of York, Penn., for 
hydraulic turbines at $16,590 and the General Electric Company 
for the electric equipment of the plant, which includes two gen- 
erators and corresponding transformers and switchboard apparatus 
at $30.000. A. 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 
DULUTH, MINN.—The Duluth Street Railway Company 
shortly commence extending several of its lines. 2 
OSCEOLA, IOWA.—The Osceola & Southwestern Railway has 
been incorporated to construct an electric line to Lacelle and Hope- 

C. 

MONT.—John A. Connolly and H. G. Baker, of 
are planning the construction of an electric street 


will 
~ 


ville. 

BILLINGS, 
Muskogee, Okla., 
car line. 

SAUK RAPIDS, MINN.—A. G. Whitney, of St. 
moting the construction of a trolley line to the mill. 
to $25.000. 

GREAT FALLS, MONT.—The Electric Properties is having 
plans drawn for new barns and shops estimated to cost approxi- 
mately $20,000. C. 

ALDER, MONT.—A franchise has been granted to the Vir- 
ginia City Southern Electric Railway Company to construct an 
electric line to Virginia City. ©. 

ALTOONA, WIS.—The Chippewa Valley Railway, Light & 
Power Company has applied for a franchise to install electric 
lights and a street railway. ; 

MEREDOSIA, ILL.—Jas. M. Wiley proposes to build an inter- 
urban from Minneapolis to St. Louis, Kansas City and Springfield, 
with headquarters in this city. C. 

MODESTO, CAL.—The San Joaquin Valley Electric Railway 
Company has been granted a twenty-five-year franchise for a street 
railway here. The company has also been granted a similar fran- 
chise in Stockton, Cal. 

BELTON, TEX.—The Commercial Club of Belton is promoting 
the construction of an interurban electric railway to run from this 
place to Holland, a distance of sixteen miles. The proposition for 
carrying out the project came from a syndicate of men that is 
said to have ample financial backing. D. 

HENDERSON, KY.—E. F. Wheaton, general manager of the 
Henderson Interurban Company is behind a movement to build a 
great interurban system to center in Henderson. The plan is to 
build and operate these lines out of the city—one to Uniontown, 
one to Providence and one to Owensboro. Ss. 

INDIANAPOLIS, IND.—The property of the Indianapolis, New- 
castle and Toledo Electric Railway Company was ordered sold by 
the sheriff April 22. The property is to be sold to satisfy a mort- 
gage debt of over $3,000,000. The company is operating forty-seven 
miles of road between Indianapolis and Newcastle. 

BALTIMORE, MD.—The Washington & Rockville Railway 
Company, an electric line running from Washington into Mary- 
land suburbs, has been placed in the hands of George Weems Wil- 
liams, cf Baltimore, as receiver. The appointment was made at 
the instance of the Washington Railway & Electric Company, which 
holds the bonds of the Washington and Rockville road. 

KALAMAZOO, MICH.—The Michigan United Railway Com- 
pany has made a deal with the Fruit Belt line, whereby it secures 
a direct line from Detroit to South Haven and thence by boat to 


Cloud, is pro- 
Cost $20,000 
C. 


Chicago. The company has been figuring on leasing the Fruit Belt 
line for sometime but not until now was the deal made effective. 
The lease is for five years. The Fruit Belt line will be electrified 
at once. 


OAKLAND, CAL.—The Oakland Traction Company has been 
granted a franchise on Hopkins Street, from Fruitvale Avenue, to 
Redwood Road, the company agreeing to maintain lights along the 
road. The Oakland Traction Company has withdrawn an appli- 
cation for a franchise in East Sixteenth Street and the Scenic 
Boulevard, filling a new one which substitutes Ignacio Avenue for 
the Boulevard. 

SAN FRANCISCO, CAL.—The Northern Electric Company, 
with offices in the Alaska Commercial Building, has preliminary 
plans out for extensive improvements which are to be made in 
the company’s Marysville, Cal., system. The company has acquired 
property in that city and will improve it by the construction of a 
modern passenger depot, freight sheds and additional trackage. 
The work will probably not be undertaken until late in the 
year. A. 

AUSTIN, TEX.—The longest interurban electric railway in 
Texas and one of the longest in the South will be constructed by 
the Southern Traction Company which has just been organized 
with headquarters at Dallas. The proposed line will run from 
from Dallas to Waco and have a branch that will run from Waxa- 
hachie to Corsicana via Ennis. The main line will be a little 
more than one hundred miles long and the branch more than 
thirty miles long, making the total mileage about 135 miles. J. F. 
Strickland of Dallas is president of the new company. Mr. Strick- 
land is also president of the Texas Traction Company that owns 
the interurban electric line running between Dallas and Sherman. 
The contract for the surveying of the route of the main line and 
its branch and for other engineering work connected with the 
project has been let to the Fred A. Jones Engineering Company 
of Dallas. D. 
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TELEPHONE AND TELEGRAPH. 
(Special Correspondence.) 
PHILLIPS, NEB.—The telephone company is 
erection of an exchange building. 2 
SPENCER, IOWA.—The Midland Company is planning the in- 
stallation of a new telephone system. C. 
GATE, OKLA.—The Prairie Dell Telephone Company has been 
incorporated by Larkin Haynes and others. 
GRANITE CITY, ILL.—The Central Union Telephone Company 
has been granted a twenty-five year franchise. Z. 


planning the 
x 


ROSEDALE, OKLA.—The Rosedale Telephone Company has 
been incorporated by L. L. Yoakum and others. 
NEWBURG, N. D.—The Farmers’ Telephone Company will 


erect a telephone office and extend its line to Landa. 


WINTERS, TEX.—The Winters & Ballinger Rural Telephone 
Company has been incorporated with a capital stock of $15,000. 


SHEBOYGAN, WIS.—The Wisconsin Telephone Company is 
about to commence the construction of three new toll lines into 
the city. c. 

HENRYVILLE, IND.—The Henryville Home Telephone Com- 


pany has been incorporated with a capital of $3,000. Geo. Ballinger 


is president. 


CANTON, ILL.—The Fulton County Telephone Company will 
build lines to Fairview and Farmington. Lines are planned to 
Lewistown next year. Z. 


WINNEBAGO, ILL.—The Home Telephone Company has been 
granted a franchise and will build an exchange to accommodate 
one hundred and fifty telephones. Z. 

MURDOCK, MINN.—The Murdock Carlson Telephone Com- 
pany has been incorporated with a capital of $20,000 by Theodore 
Frederickson, Alfred Larson and Gust. Borden. 

BELT, MONT.—The Belt & Tiger Butte Telephone Company 
was recently incorporated with a capital of $5,000. The incorpor- 


ators are R. H. Bemis, N. Nelson and H. Johnson. 
HOLTON, IND.—The Holton Telephone Exchange Company 
has been incorporated with capital stock of $1,200. The incor- 


porators are L. H. Edwards, Z. L. Ralstin and J. F. Holzer. Z. 

CHESTER, MONT.—The Marias River Telephone Company 
has been incorporated with a capital stock of $3,600. The incor- 
porators are L. D. Poegsley, M. Wasesha and J. C. Turner. 

LITTLE YORK, ILL.—The Little York Mutual ‘Telephone 
Company has been incorporated with a capital of $5,000. The in- 
corporaters are C. E. Cooper, J. E. Porter and Willis Wiley. 

WEBSTER CITY, IOWA.—E. H. Martin will erect a two-story 
fireproof building to house the offices of the telephone company 
with which he is connected. The structure will cost $12,000. Z. 

VIRGINIA, MINN.—The contract for the construction of the 
railway telegraph and telephone lines of the Duluth, Rainy Lake 
& Pacific Railway to Duluth has been let to Hawley & Rose, Vir- 
ginia. C. 

AUSTIN, TEX.—The Gulf States Telephone Company, with 
headquarters at Tyler, has been granted a permit to do business 
in this state. The company has a capital stock of $250,000 and pro- 
poses to operate a line through East Texas. 

NOBLESVILLE, IND.—Articles of incorporation have been 
filed with the Secretary of State, by the Prairie Telephone Company. 
The object is to build, equip and operate a telephone system in 
Hamilton County. Jacob M. Donald, Wm. Woles, O. V. Kelley and 
Chas. S. Snyder are directors. Ss. 

HARTFORD, S. D.—The Union Telephone Company and the 
Hartford Electric Light & Telephone Company have been consoli- 
dated and in future will be under one management. C. J. Davis, 
for some time in the employ of one of the companies, will be man- 
ager of the business of the consolidated companies. 

GAY HILL, TEX.—A new telephone company has been organ- 
ized connecting the homes of farmers in this county with the lines 
of the Southwestern Telegraph & Telephone Company at Bren- 
ham. The following officers were elected: President, B. G. Sayles; 
vice-president, Henry Wenham, Sr.; secretary, A. H. Falkenberg; 
and treasurer, H. L. Luedemann. 

SPRINGFIELD, ILL.—The Independent Telephone Toll Clear- 
ing Company has been incorporated with capital stock of $2,500 
with principal office at Springfield. The object is to maintain 
the telephone toll lines of the Interstate Independent Telegraph 
and Telephone Company in Illinois, the receivers being barred 
from doing so. The incorporators are M. B. Farwell, Bloomington; 
D. B. Glandon, Pittsfield; Charles R. Peel, Aurora, and L. A. Her- 
rick, Freeport. Z. 

AUSTIN, TEX.—On April 1 all the local and long distance 
telephone lines of the Pecos Valley passed into the hands of the 
Colorado Telephone Company. The new properties will be a con- 
solidation of several independent companies, the largest of which 
is the Roswell Telephone & Manufacturing Company. An addition- 
al $100,000 will be spent by the purchasing company in coppering 
all the lines of the system and in building new stations and a 
line to the town of Lincoln. 
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ELECTRICAL SECURITIES. 

The week ending April 8 had the peculiar distinction of being 
the dullest period since the first week of July, 1908. This is in a 
measure offset by the fact that bank clearings amounted to $1,837,- 
184,976, an amount larger than for the corresponding week in any 
rear since 1907. The rail order for the Harriman lines, 72,000 tons, 
was the chief concrete factor in the steel trade during the week. 
The output of pig iron in March increased ten per cent over Feb- 
ruary. Production of refined copper was larger in March than in 
any single previous month, and while there was some increase in 
stocks remaining on hand at the end of the month, consumption, 
both by home and foreign users, increased substantially. 

Officers of the American Light & Traction Company have been 
re-elected for the ensuing year 

Northwestern Elevated’s (Chicago) March 
124,741 passengers or .43 per cent increase. 

There has been listed on the Philadelphia Exchange $400,000 
additional Standard Gas & Electric Company convertible six-per-cent 
sinking-fund gold bonds 

Official announcemen: is made by President Rigg of the Inter- 
state Railways Company that all the subscriptions to the new issue 
of $1,000,000 cumulative preferred stock of the company have been 
paid in full. 

The New York Public Service Commission has authorized the 
Kings County Electric Light & Power Company to issue $1,500,000 
six-per-cent debenture bonds, convertible at par into stock of the 
company three from date, and payable twelve years from 
date. An issue of a like amount of demand notes was authorized 
to be made to the Kings County Electric Light & Power Company 
by the Edison Electric Illuminating Company, of Brooklyn, such 
notes to be without interest. The Kings County Electric applied 
originally for permission to issue $5,000,000 bonds, and the commis- 
sion previously authorized the issue of $2,500,000. 


daily average was 


years 


DIVIDENDS. 
Traction Company; regular quarterly divi- 
dends of two and one-half per cent in common stock and two and 
one-half per cent in cash on the common stock, and the regular 
quarterly dividend of one and one-half per cent on the preferred 
stock, payable May 1 to stock of record April 15. 

Brooklyn City Railroad; quarterly dividend of 
payable April 15 

Butte Electric & Power Company; preferred quarterly dividend 
of one and one-quarter per cent, payable May 1. 

Detroit United Railway Company; regular quarterly dividend 
of one and one-quarter per cent, payable June 1 to stock of record 
May i6 

Mexican Light & Power Company; regular quarterly dividend 
of one per cent, payable April 15 to stock of record April 8. 


American Light & 


two per cent, 


SECURITIES ON THE LEADING EX- 
PREVIOUS WEEK. 

April 10. April 3. 

7% 7% 


‘*% 


CLOSING BID PRICES FOR ELECTRICAI 
AS COMPARED WITH THI 
NEW YORK 


CIIANGES 


Allis-Chalmers common , 
Allis-Chalmers preferred a” 30% 
Amalgamated Copper eee covce Ge 63 
American Tel. & Cable *s0% 
American Tel. & Tel 144% 
Brooklyn Rapid Transit , , 77 775 
General Electri ree 148% 
Interborough-Metropolitan common : 18% 
Interborough-Metropolitan preferred : 
Kings County Electri a8 a 

Mackay Companies (Postal Telegraph and Cables) common. 90% 
Mackay Companies (Postal Telegraph and Cables) preferred 76% 
Manhattan Elevated ‘ ‘ — 
Metropolitan Street Railway ..*18 

New York & New Jersey Telephone 103 

Pacific Tel. & Tel . 61 

I S. Steel common 77% 

Steel preferred : 119 

Western Union 73% 
Westinghouse common 651% 
Westinghouse preferred 117% 


ul. § 


*Last price ioted 


BOSTON 


American Tel. & Tel 
Edison Elec Illuminating 
General E tric 
Massachusetts Electric 
Massachusetts Electric 
New England Telephone 
Western Tel. & Tel. commor 

Western Tel. & Tel. preferred . soe Oe 


ommon 
preferred 


PHILADELPHIA April 10 
Railways pecces - 43% 
Company of 9 
Storage 
Storage Batter 
Electric 


American 
Electric 
Electri 
Electric 
Philadelphia 
Philadelphia Rapid Transit 1836 
Philadelphia Traction 84 
Union Traction 46 


ee 4 
America : : soo a 
Battery ymmon cant 


preferred 


CHICAGO April 10. z 


Railways, Series 83 
Chicago Railways, Series 

Chicago Subway 
Chicago Telephone 
Commonwealth Edison 
Metropolitan Elevated 
Metropolitan Elevated 


Chicago 


common 
preferred 
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PERSONAL MENTION. 


KUGENE CREED, sales manager of the Toronto Electric Light 
Company, Limited, has resigned to take a similar position with the 
Morris Iron Company of New York City. 

W. G. WILLIAMS, for the past two years connected with the 
Ohio Electric lines in the capacity of assistant superintendent, has 
resigned and the vacancy has been filled by the appointment of 
G. E. Barber, formerly dispatcher with the same company. 

C. B. LORD, superintendent of the Wagner Electric Company 
St. Louis, Mo., delivered a lecture on March 29 to the engineering 
students of Christian Brothers College of that city. The subject 
of his lecture was “Shop Management,” which his wide experience 
enabled him to treat in a masterful manner. 

ROBERT BOSCH, of Stuttgart, Germany, designer and in 
ventor of the Bosch products, has arrived in the United States 
Dr. Bosch is very much interested in our great manufacturing in- 
dustries, and with Otto Heins, president of the Bosch Magneto 
Company, of New York, is making an extended tour of the Unite¢ 
States, with the object of visiting some of our larger American 
industries, as well as points of natural interest. 

E. J. KULAS has severed his connection with the Central Sta- 
tion Development Company in order that he may give greater per- 
sonal attention to other interests with which he is identified. Im- 
portant developments in connection with the Tungstolier Company, 
of Conneaut, O., of which he is president, are claiming much of 
his time, and necessitates his retiring from active association with 
several other corporations in which he holds office. 

CHARLES L. EDGAR, president and general manager of the 
Edison Electric Illuminating Company of Boston, and party sailed 
from New York on the George Washington of the North German 
Lloyd Line on March 30 for an extended period of rest which will 
be enjoyed in an automobile tour through Europe, Mr. Edgar hav- 
ing taken his car with him. About two weeks each will be spent in 
driving through England, France, Italy and Germany. 

CHARLES F. CHANDLER, professor of chemistry in Columbia 
University, New York City, is to retire at the end of the present 
academic year and will be succeeded by Alexander Smith, president 
of the American Chemical Society and now at the University of 
Chicago. Professor Chandler is well known for his work in electro- 
chemistry, and is a member of the American Institute of Electrical 
Engineers. He has been at Columbia forty-seven years. 


J. J. CAGNEY, general manager of the Central Georgia Com- 
pany, whose 24,000-horsepower plant on the Ocmulgee River, near 
Macon, Ga., has just been placed in operation, may be named as one 
of the most progressive men in the 
central-station field of the present 
time. Mr. Cagney’s identification 
with the electrical business dates 
from his association, in 1898, with 
the Stanley Electric & Manufac- 
turing Company, of Pittsfield, 
Mass., through the Royal Electric 
Company, of Montreal, which was 
at the time the Canadian licensee 
of the Stanley patents. He re- 
mained with the Royal Electric 
Company in various capacities un- 
til the sale of its manufacturing 
department to the Canadian Gen- 
eral Electric Company and the 
consolidation of its lighting and 
power departments with the ten 
other large gas and electric light 
and power concerns which now 
form the Montreal Light, Heat & 
Power Company. He continued 
with the Montreal Light, Heat & 
Power Company, first as assistant 
to the general superintendent and 
engineer, and later acting as secretary and treasurer, and was 
finally appointed general agent of the Montreal Company, where 
he set to work to organize what is now conceded to 
be one of the most up to date new business depart- 
ments in this country. It was while holding this office 
that through the exercise of tact and his familiarity with the 
subject, he succeeded in definitely allaying a very pronounced de- 
mand on the part of the press and citizens of Montreal for the 
establishment of a municipal gas and electric lighting plant 
While still but thirty years of age, he left the service of the Mon 
treal Light, Heat & Power Company, in March, 1909, to accept 
his present position of general manager of the Central Georgia 
Power Company. Mr. Cagney is a member of the Illuminating 
Engineering Society, the American Gas Institute, was one of the 
organizers of the Alliance Against Accident Fraud and is a tire- 
less worker for the advancement of the interests of the National 
Electric Light Association and its members. 


HUGO REISINGER celebrated on April 1 the twenty-fifth an- 
niversary of the establishment of his business as importer of car- 
bons and other electrical supplies. The employes of the firm 
presented Mr. Reisinger with an artistic address bound in leather 


J. J. CAGNEY 
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and silver with the signatures of the gntire staff attached. Mr. 
Reisinger was the pioneer in the importation of lighting carbons 
to this country, and was the first to cause to be manufactured at 
the works of C. Conradty, Nuernberg, enclosed arc and flaming arc 
earbons. He is probably more thoroughly identified with the car- 
bon and lamp business than any other dealer in America. Mr. 
Reisinger took a prominent part two years ago in the fight for a 
lower tariff on lighting carbons, and it was largely through his 
personal effort that the rate of $1.00 per hundred feet at first 
proposed in the new tariff bill was reduced to sixty-five cents. Out- 
side of business Mr. Reisinger has devoted a great deal of time 
to art matters, and has promoted the exchange of works of art 
between America and Germany. He was Honorary Commissioner 
General for Europe to the World’s Fair at St. Louis in 1904, has 
twice been decorated by the German Emperor and once by the 
Prince Regent of Bavaria. He is an active member of the New 
York Chamber of Commerce, and a director in many important 


companies. 
OBITUARY. 


TOM L. JOHNSON, the champion of three-cent street railway 
fares, died at his home in Cleveland, O., on April 10 at the age of 
fifty-seven. Mr. Johnson was born in Georgetown, Ky., and begun 
work as a boy in the offices of the Louisville Street Railroad Com- 
pany. Realizing some money from patents he purchased a street- 
railway line in Indianapolis and owned and operated this when only 
twenty-two years of age. Later he purchased a line in Cleveland, 
O., and in time became interested in a number of lines in the larger 
cities. In his campaign for mayor the principal issue was the ques- 
tion of three-cent fares, but in carrying out his ideas he met with 
considerable opposition. From the time of his defeat for the office 
of mayor in 1910 his story has been one of misfortune and his 
means were dissipated through his long political and municipal 


fight. 
NEW INCORPORATIONS. 

DES MOINES, l1OWA.—The Superior Fixture Company, which 
recently started in business, will manufacture electrical and gas 
lighting fixtures. John C. Hansen and F. M. Deemer are interested. 

KITTERY, N. Y.—The Nu-Vo Manufacturing Company has been 
incorporated with a capital of $75,000 to manufacture electrical 
appliances, etc. The officers are: President, L. B. Swett; treas- 
urer, G. E. Burnham. 

OKLAHOMA CITY, OKLA.—The Electric Controller Company 
has been incorporated with a capital stock of $10,000 by C. O. Allen 
and W. O. Boles, of Shawnee; Milton Bryan, J. M. Bostelle and 
Amber Davis, of Oklahoma City. 

CHICAGO, ILL.—-The Economy Electric Supply Company has 
been incorporated with a capital of $10,000 by Wallace F. Kirk, 
Robert Means and David Morgesson. The company will manufac- 
ture electrical instruments and apparatus. 

CHICAGO, ILL.—The D. Gordon Electric Company has been 
incorporated with capital stock of $25,000 to manufacture and deal 
in electrical supplies. The incorporators are Sylvanus George 
Levy, Morris K. Levinso and Isaac B. Lipson. Z. 

WORCESTER, MASS.—The Culver-Stearns Manufacturing 
Company has been incorporated with a capital of $10,000 to manu- 
facture telephones and electrical devices. Edgar A. Dalrymple 
is president of the company and Fred A. Culver, treasurer and 


clerk. 
PROPOSALS. 

POST OFFICE, HOPE, ARK.—The office of the Supervising 
Architect, Washington, D. C., will receive sealed bids until May 
11, for the construction, complete (including plumbing, gas piping, 
heating apparatus, and electric conduits and wiring), of the United 
States post office at Hope, Ark., in accordance with drawings and 
specification, copies of which may be obtained from the custodian 
of site at Hope, or at the Supervising Architect’s office. 

POST OFFICE, FARIBAULT, MINN.—The office of the Super- 
vising Architect, Washington, D. C., will receive sealed bids until 
May 9 for the construction, complete (including plumbing, gas pip- 
ing, heating apparatus, electric conduits and wiring), of the United 
States post office at Faribault, Minn., in accordance with drawings 
and specifications, copies of which may be had from the Custodian 
of site at Faribault, Minn., or at the Supervising Architect’s office. 

POST OFFICE, NORTH PLATTE, NEB.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed bids 
until May 2, for the construction (including plumbing, gas piping, 
heating apparatus, electric conduits and wiring), of the United 
States post office at North Platte, Neb., in accordance with the 
drawings and specification, copies of which may be obtained from 
the custodian of the site at North Platte, or at the Supervising 
Architect’s office. 

ELECTRICAL EQUIPMENT. Sealed proposals indorsed “Pro- 
posals for Turbo-Alternators and Electrical Equipment” will be re- 
ceived at the bureau of yards and docks, Navy Department, Wash- 
ington, D. C., until eleven o’clock a. m. April 29, 1911, for turbo- 
alternators and electrical equipment for the United States naval 
station, Pearl Harbor, Hawaii.’ Plans and specifications can be 
obtained on application to the bureau or to the commandant of the 
Mavy yard named. 
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-meter for direct and alternating current. 








ELECTRICIAN 773 





INDUSTRIAL ITEMS. 


REYNOLDS DULL FLASHER COMPANY, Chicago, Ill., illus- 
trates a number of spectacular signs in a publication recently issued 
on that subject. 

THE JARVIS ENGINE & MACHINE WORKS, Lansing, Mich., 
illustrates and describes its power pumps, automatic controllers, 
motors and fixtures in a recent pamphlet which has been mailed to 
the trade. 

THE CENTRAL ELECTRIC COMPANY, Chicago, Ill., has sent 
out its March price list applying to catalog No. 26. Hubbell shade 
holders and new T. & B. bushings are especially mentioned on 
enclosel slips. 

THE TAUNTON-NEW BEDFORD COPPER COMPANY, Taun- 
ton, Mass., has distributed :a ;very complete catalog on Hill 
switches. Each type of switch, panel board and terminal is illus- 
trated and prices are given throughout. 

THE POWER EQUIPMENT COMPANY, Chicago, IIl., illustrates 
and lists a large amount of new and used machinery in a bulletin 
which was recently mailed. The company acts as exclusive agent 
for the Commonwealth Edison Company. 

C. S. SARGEANT, Chicago, Ill., illustrates a number of ma- 
chines and devices in a bulletin devoted to a resume of the com- 
pany’s resources. A large part of the publication is given over to 
descriptions of gasoline engine equipment. 

THE TRIUMPH ELECTRIC COMPANY, Cincinnati, O., gives 
in its March bulletin a description of its engine-type direct-current 
generators, and also includes a number of illustrations both of the 
assembled machine and its various parts. 

THE WILMINGTON FIBRE SPECIALTY COMPANY, of Wil- 
mington, Del., recently mailed to the electrical trade a price list of 
its fibre products. The fibre is made up in the form of sheets, hard- 
rolled rubing, hard-vulcanized rod washers and discs. 

THE AMERICAN CARBON & BATTERY COMPANY, St 
Louis, Mo., has moved its executive offices to suite No. 700-701- 
702 La Salle Building.- On and after April 15, all telegrams, remit- 
tances, etc., should be addressed to the new location at 509 Olive 
Street. 

THE SANGAMO ELECTRIC COMPANY, Springfield, Ill., has 
issued a pocket data book which contains a great deal of valuable 
engineering information for mechanical and electrical engineers. 
The reference tables are conveniently arranged and the manual 
should prove of much value. 

THE YALE & TOWNE MANUFACTURING COMPANY; New 
York, N. Y., includes in a recent catalog descriptions of chain 
blocks, electric hoists, overhead I-beam track, overhead trolleys, 
light cranes, crabs and winches. The catalog is of especial value to 
those interested in the economical handling of material in the fac- 
tory and warehouse. 

THE FEDERAL SIGN SYSTEM (ELECTRIC), Chicago, IIl., 
has sent out the April number of its monthly publication The Fed- 
eralist. Several lighting installations of interest are described, 
among which is an account of the illumination of the Hyde Park 
Art Shop, Chicago. The interior of the very attractive sales room 
of this art store is shown by a half-tone engraving. 


THE BRISTOL COMPANY, Waterbury, Connecticut, has mailed 
its March bulletin (No. 131) describing the Bristol recording volt- 
The lists given include 
instruments for all commercial ranges of voltage on both direct 
and alternating-current circuits. Numerous sample charts are illus- 
trated in part and several entire charts are reproduced. 

THE NATIONAL X-RAY REFLECTOR COMPANY, Chicago, 
Ill., has reprinted in the form of a bulletin a number of articles 
which appeared in the leading technical journals dealing with il- 
lumination. Several notable installations are mentioned, among 
which are the Blackstone Hotel, Chicago; New Century Club, Phila- 
jelphia; the Electric Building, Portland, Ore., and the Steel Pier 
Auditorium, Atantic City. 

THE REYNOLDS ELECTRIC FLASHER MANUFACTURING 
COMPANY, Chicago, Ill., has by reason of its increasing business, 
found it necessary to move to more modern and spacious quarters 
in the Electrical Building at 617-631 West Jackson Boulevard. New 
and improved machinery is at present being installed and the firm’s 
facilities are to be greatly enlarged. The company will be located 
in its new quarters after May 1. 

THE RANDOLPH INSULATOR COMPANY, Newark, N. J., 
manufacturer of Rico insulators and Shaw lightning arresters, has 
mailed a pamphlet illustrating and describing its suspension and 
third-rail insulators. The company commenced with street-railway 
overhead insulation twenty years ago, and with third-rail insula- 
tion nine years ago. In addition to the line of material listed in 
the present publication, either high or low-tension insulators will 
be made according to the buyer’s specifications. 

THE MORRIS IRON COMPANY, New York, N. Y., has suc- 
ceeded to the business of the Elmer P. Morris Company, the Fred- 
erick Iron Works and the Montrose Iron Works of Frederick, Md. 
The company owns its own foundry at Frederick. Among contracts 
which the firm has recently been awarded is one for poles to be 
employed in the ornamental lighting installation at Dallas, Tex. 
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THE DUPLEX METALS COMPANY, Chester, Pa., recently dis- 
tributed a publication under the title of “The Copper Clad Hand- 
book.” As a preface an interesting history of the company and the 
process is given so that the remarkable growth of the business may 
be better appreciated. Included in the publication are several 
microscopic photographs of welded wire, unwelded wire, steel rods, 
etc., which are given in connection with an article on “The Metal- 
lurgy of ‘Copper Clad,” by Wirt. Tassin. Complete price lists of 
“copper clad” and comparative characteristics of copper and “cop- 


per clad” are also tabulated. 

THE GREGORY ELECTRIC COMPANY, Chicago, IIl., has let 
contracts for an addition to its works, Sixteenth and Lincoln 
Streets, whereby the present storage space will be doubled and 


the capacity accordingly increased. The addition will be of brick 
and steel construction of the same type as their present buildings. 
The floors will be of heavy concrete. A brass foundry, etc., will be 
added and another twenty-ton Whiting electric traveling crane in- 
stalled, this making three electric traveling cranes of the same 
make, which will in constant use at the works. It is expected 
that the buildings will be completed about July 1. 

THE WESTERN ELECTRIC COMPANY has recently issued 
bulletin No. 1003, describing magneto convertible non-multiple 
switchboards with self-restored line signals. The switchboards de- 
scribed are so designed that they can be used originally for mag- 
neto service and can be converted at will to central-battery opera- 


be 


tion. They are recommended for exchanges where the ultimate 
number of lines will not exceed 500. The bulletin is illustrated 
with wiring diagrams of circuits and with many views of the 


The magneto conver- 
The bulletin contains 


apparatus used in convertible switchboards 
tible switchboards described in detail. 
twenty-four 

THE CENTRAL ELECTRIC COMPANY, Chicago, Ill, has just 
completed changes which will nearly double its facilities, this step 
being made necessary by increasing business. The offices are now 
on the top floor of the company's six-story building, where the ar- 
rangement of skylights provides excellent illumination. The in- 
crease in floor space available for stock purposes, amounting to 
about 25,000 square feet, will enable the company to increase both 


are 


pages 


the quantity and variety of its stock, work out in finer detail the 
system of stock-keeping and shipping, and to maintain and im- 
prove its well known reputation for prompt and aggressive work 
in the interests of its customers. 


THE WESTINGHOUSE ELECTRIC & MANUFACTURING 
COMPANY, Pittsburg, Pa., has recently issued circular No. 1190, 
describing the type “E” engine-driven alternating-current generators 
from 50 to 1,100 kilovolt amperes in capacity operating on sixty 
cycle, 240-2,400-volt circuits. The standard line of slow-speed 60- 
eycle type “E” alternating-current generators built by the Westing- 
house Company is arranged for direct mounting of the rotor on 
the shaft which, together with the bearings, is supplied with the 
prime mover. The design in both electrical and mechanical fea- 
tures is the result of careful study of practical operating conditions 
from the beginning of the industry. 

THE CUTLER-HAMMER MANUFACTURING COMPANY, Mil- 
waukee, is enlarging its facilities to keep up with the demand for 
its several specialties. The company has outgrown even the exten- 
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sive additional factory facilities which it moved into last spring, 
and is now occupying practically the entire Hilty Building adjacent 
to its present plant and facing on Twelfth Street. This building 
now houses the magnet shop and clutch departments and also the 
department for the production of the Cutler-Hammer push-button 
specialties. The company’s Chicago office will be moved about April 
15 from the Monadnock Building to a large suite in the People’s Gas 
Building, Michigan Boulevard and Adams Street, Chicago. 

THE INTERNATIONAL ACHESON GRAPHITE COMPANY has 
entered into an agreement with the Acheson Oildag Company, where- 
by the first named company on April 1 became general agents in 
the United States for the sale of the new lubricants, Oildag and 
Aquadag, products of the second named company. This means 
that the trade will in the future be supplied with Oildag and Aqua- 
dag by the International Acheson Graphite Company of Niagara 
Falls, N. Y., which places this company in touch with the sale of 
lubricants that meet any and all needs, inasmuch as the company 
itself makes Gredag, a lubricant which contains disintegrated Ache- 
son-Graphite and grease, while Oildag is deflocculated Acheson- 
Graphite and oil, and Aquadag is deflocculated Acheson-Graphite 
and water. No other graphite is available in so many forms for 
the purposes of lubrication. All Acheson-Graphite is made in the 
electric furnace, while all other graphite is mined from the earth. 


DATES AHEAD. 
lowa Electrical Association. Annual meeting, 

April 19, 20 and 21. 7 

American Physical Society. 
D. C., April 21 and 22. 

Electrical Supply Jobbers’ Association. 
Del Monte, Cal., April 25, 26 and 27. 

American Institute of Electrical Engineers. 
ing, Los Angeles, Cal., April 25-28. 

Southwestern Electrical and Gas Association. 
tion, Houston, Tex., April 27-29. 

Arkansas Association of Public Utility Operators. 
vention, Little Rock, Ark., May 3, 4 and 5. 

American Foundrymen’s Association, American Brass Founders’ 
Association and the Associated Foundry Foremen. Annual Conven- 


Davenport, lowa, 
Washington meeting, Washington, 
Annual convention, 
Pacific Coast meet- 
Annual conven- 


Annual con- 


tion, Pittsburg, Pa., May 23-26. 

National Electric Light Association. Annual convention, New 
York City, May 29 to June 3. 

Commercial Section, National Electric Light Association. Meet- 


ing and banquet, New York, N. Y., June 1. 


Association of Railway Electrical Engineers. Semi-annual con- 


vention, Washington Terminal Station, Washington, D. C., June 
16 and 17. 
Association of Railway Telegraph Superintendents. Annual 


meeting, Boston, Mass., June 19-23. 
Mississippi Electric Association. 
Miss., June 20-21. 


Annual convention, Gulfport, 


American Institute of Chemical Engineers. Semi-annual meet- 
ing, Chicago, Ill., June 21 to 24. 

Society for the Promotion of Engineering Education. Annual 
meeting, Pittsburg, Pa., June 26, 27 and 28. 

Association of Railway Electrical Engineers. La Salle Hotel, 


Chicago, November 6-10. 


RECORD OF ELECTRICAL PATENTS. 





Issued (United States Patent Office) April 4, 1911. 


ATTACHMENT-PLUG Reuben B. Benjamin, Chicago, 
Ill., assignor to Benjamin Electric Manufacturing Co., Chicago, 
Ill. Filed March 13, 1908. The side contact is movable around 
the base and along it over an enlargement to expand the con- 
tact 


9SS.298 


988,308 INGANDESCENT LAMP. Charles E. Campbell, Lynn, 
Mass., assignor to Vacuum Glass Co., Lynn, Mass. Fiied Aprii 
18, 1910. A filament support consisting of a short piece of 
platinum wire bent at right angles to the filament plane at 
its bight and fused into the bulb near the tip. 

988,312. CONSTANT-CURRENT REGULATOR. Edward R. Cliff, 
New York, N. Y. Filed August 21, 1908. A regulator for series 
circuits has a core made of laminated U-shaped plates oppo- 
sitely and alternately disposed to form a letter E turned on 
its closed side. A fixed coil is at the bottom and a movable 
coil moves along the central core member. 


988,321. MINER'S AND THE LIKE ELECTRIC SAFETY-LAMP. 
Charles Victor Albert Eley and Thomas Patrick Brady, Birming- 
ham, England. Filed Nov. 18, 1909. Contains a battery and 
an incandescent lamp. A glass ring on the bulb restrains a 
circuit breaker which opens the circuit if the bulb should be 
broken. 

ELECTRIC Clarence B. Foster, Day- 


988,327. CASH-REGISTER. 


ton, Ohio, assignor to National Cash Register Co., Dayton, Ohio. 
Filed May 31, 1907. 
by 


A recording mechanism includes a printing 


device moved individual motors in one direction and re- 








turned in the opposite direction by another group of motors 
under the control of the banks of keys. 

88,329 METHOD OF CONNECTING INCANDESCENT LAMP- 
FILAMENTS WITH METALLIC CURRENT-SUPPLY WIRES. 
Ludwig Glaser, Pankow, Germany, assignor to General Electric 
Co. Filed April 10, 1907. Consists in placing the filament in 
an eye of the conductor, softening the eye by the passage of a 


strong current therethrough, and applying pressure to bring 
the eye and filament into intimate contact. 
988,337. BATTERY-BOX. William Henrichs, Moro, Ore. Filed 


Nov. 8, 1910. Has pole-engaging springs in pockets of the 
under side of the lid and rods for connecting the dry cells be- 
tween the pockets. 

988,340. UNIPOLAR EXCITER FOR TURBO-GENERATORS. 
Hjelmar Hertz, Chicago, Ill., assignor to General Electric Co. 
Filed June 3, 1907. A unipolar exciter is mounted on the end 
of the generator rotor, the exciter armature being directly 
secured to the end plate of the revolving field. 

988,377. DYNAMO-ELECTRIC MACHINE. Jakob E. Noeggerath, 
Schenectady, N. Y., assignor to General Electric Co. Filed 
Sept. 23, 1909. A unipolar generator has a central spider with 
overhanging flanges forming the armature and cylindrica! field 
pieces with a small cylindrical air gap between them and the 
overhanging flanges. 

988,390. AUTOMATIC SELECTING SYSTEM. Fred Schoenwolf, 
Chicago, Ill, assignor to Kellogg Switchboard & Supply Co. 
Filed May 6, 1907. An automatic selector switch has a step- 
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ping magnet for moving the wiper over the contacts and a 
a relay co-operating with a test wiper to select an idle trunk. 

988.394. SPARK-PLUG. Louis R. Spencer, Hartford, Conn., assign- 
or to John J. McIntyre, Hartford, Conn. Filed Jan. 14, 1911. 
Relates to details of construction. 

988.416. INCANDESCENT ELECTRIC LAMP. Maurice H. Welsh, 
Newark, N. J., assignor to Standard Electric Lamp Co. Filed 
March 16, 1910. A tubular lamp with straight filament has 
the end of the latter supported by non-incandescent conductors, 
one of which holds the filament taut when it becomes heated. 

440. ELECTRIC-CIRCUIT CONTROLLER. Edward J. Burke, 
New York, N. Y., assignor of one-half to John Q. A. Whitte- 
more, Newton, Mass. Filed Nov. 9, 1909. Combined with a 
bar carrying a number of contacts for different circuits is an 
electromagnet for tilting it one way or the other and a switch 
for controlling the magnet. 


988,441. AUTOMATIC VOLTAGE-REGULATOR. George A. Burn- 
ham, Essex, Mass., assignor to Sears B. Condit, Jr, Boston, 
Mass. Filed Sept. 7, 1909. A resistance changer for the field 


of a dynamo has an electromagnetically actuated vibrating 
double-ended contact bar for throwing in one of two resistances. 
The bar makes contact with two rotating wheels which pre- 
sent new contact surfaces from time to time. 

988,442. AUTOMATIC VOLTAGE-REGULATOR. George A. Burn- 
ham, Cliftonadale, Mass., assignor to Sears B. Condit, Jr., Bos- 
ton, Mass. Filed Sept. 30, 1910. A modification of the above 
wherein the vibrator oscillates between two parallel contact 
disks revolved at high speed by an electric motor. 

Filed 


988,451. SPARK-PLUG Ward Z. Flower, Gibbon, Minn. 
May 31, 1910. The movable electrode is mounted at the end 


of a reciprocating piston. 

















988,767. 


UNIPOLAR GENERATOR. 


988,377. 


988.456. POTENTIOMETER. Hugo Gernsback, New York, N. Y. 
Filed Dec. 7, 1910. A device for throwing in a high resistance 
into the cell or galvanometer circuit has a three-point switch 
and high-resistance between the outer contact points. 

988,461. CONNECTION-BOX FOR ELECTRIC CONDUITS. John 
E. Graybill, York, Pa. Filed July 29, 1908. Comprises two 
setions separable upon longitudinal lines, the sections having 


interlocking lugs at one end and interlocking longitudinal 
flanges upon the meeting edges, and means for locking the 
other ends together. 

988,465. ELECTRIC SIGNALING SYSTEM. John S. Harley, Min- 


neapolis, Minn., assignor to William C. Knight, trustee, Minne- 
apolis, Minn. Filed May 16, 1910. An annunciator system with 
a main circuit and numerous branches. A _ solenoid-controlled 
switch is included in the main ciruit. 

988,479. SHORT-CIRCUITING LOCKING DEVICE FOR AUTO- 
MOBILES. Romondo D. Markham, Chicago, Ill. Filed May 24, 
1909. Associated with the cranking device is a short-circuiting 
connection for the secondary circuit of the igniter. 

988,487. LAMP AND REFLECTOR HOLDER. Arthur J. Morgan, 
Chicago, Ill., assignor to National X-Ray Reflector Co., Chi- 
cago, Ill. Filed June 22, 1906. Renewed Aug. 24, 1910. An 
electric window-lighting reflector is adjustably mounted by 
means of a tubular bolt engaging a curved and slotted bracket. 

988,507. LAMP-SOCKET SWITCH. Henry E. Reeve, New York, 
N. Y. Filed May 14, 1910. Comprises a pair of spring con- 
tact arms, a porcelain cam co-operating therewith, a power 
spring, a cam co-operating therewith and a porcelain flange 
between the cams. 

988,508. WAVE-POWER SYSTEM. Alva Leeman Reynolds, Hun- 

tington Beach, Cal., assignor to Globe Wave Power & Electric 

Co., Los Angeles, Cal. Filed May 6, 1909. A series of piles 

under a pier has each pile provided with a sleeve bearing a 

vane so as to transmit power to pistons of water pumps to 
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fill a reservoir and from this operate a series of water motors 
that drive electric generators. 

988,518. ELECTRICAL CONNECTOR. Clarence M. Steiner, Pitts- 
burg, Pa. Filed July 9, 1910. An attachment plug has a flex- 
ible finger associated with its rotative threaded sleeve side 
contact so as to hold the plug while it is being screwed into 
place. 

988,534. MECHANICAL MOVEMENT FOR END-CELL SWITCH- 
ES. John W. Achard, Philadelphia, Pa. Filed June 21, 1910. 
Combined with a pair of interconnected separately adjustable 
cams each having a high and low part and adapted for rota- 
tion in both directions is a normally positioned pivotal follower 
provided with a pair of movable pawls co-operating with the 
cams and each operative in one direction and inoperative in 
the other direction. 

988,537. ELECTROCHEMICAL ALARM. Emanual Aufiero, Brooklyn, 
N. Y., assignor to Automobile Supply Manufacturing Co., Brook- 
lyn, N. Y. Filed June 10, 1910. Has a casing and sound pro- 
jector, a driven crown gear, a lever vibrated by the crown 
gear and a diaphragm vibrated by the lever. 

988,571. ROTARY CIRCUIT-BREAKER. Samuel T. Hutton, Chi- 
cago, Ill. Filed Aug. 19, 1910. Comprises a rotating closed 
barrel-shaped. metallic vessel containing some mercury. In 
the center of it is a freely rotating eccentrically mounted 
metallic disk whose shaft is insulated from the vessel. While 
the rotation continues centrifugal force throws the mercury 
into contact with the disk, thus closing a circuit; when it 
stops the mercury drops to the bottom and the circuit is broken. 

988,653. INSULATED RAIL-JOINT. Walter S. Ogilvy, New York, 
N. Y., and Reuben W. Smith, Marietta, Pa., assignors to Rail 
Joint Co., New York, N. Y. Filed Feb. 23, 1909. Inner bars 

as 
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TERRUPTER 988,442.—AUTOMATIC VOLTAGE REGULATOR. 


extending the full length of the joint are insulated from the 
rail by fibrous material. These are held in place by two pairs 
of outer clamped pieces bolted together. 


$88,665. INSTRUMENT FOR USE IN NAVIGATION. Ove Bern- 


hard Sanders, Key West, Fla. Filed June 9, 1910. A special 
arrangement of a nautical compass. 
988,695. ELECTRICALLY-HEATED OVEN. Frank James Cook, 


Collinwood, Ohio. Filed Aug. 31, 1909. A round oven built 
of staves of stone is provided with electric heating elements 
set between the staves. 

988,706. TELEPHONE-RECEIVER SHELL. John Halldow, Elyria, 
O., assignor to Dean Electric Co., Elyria, O. Filed Oct. 8, 1908. 
A sheet metal telephone receiver composed of two parts is 
furnished with two threaded clamping rings for fastening the 
parts together. 

988,711. CENTRAL TELEPHONE SYSTEM. John D. Holmes, 
Pasadena, Cal., assignor to Dean Electric Co., Elyria, O. Filed 


July 14, 1909. A manually operated telephone system. 
988,712. APPARATUS FOR SCRAPING METAL HOOPS. Isaac 
Lamont Hughes, Youngstown, O. Filed March 25, 1909. Elec- 


tromagnetic means are arranged to move the scraper bar into 
engagement with the hoop being scraped. 


988,732. ALARM DEVICE. Valentine J. Niele, Pittsburg, Pa., 
assignor of one-third to T. Morrow McLenahan and one-third 
to Frederick W. Ertzman, Pittsburg, Pa. Filed Feb. 12, 1910. A 
suction disk is provided with a resilient arm adapted to es- 
tablish a circuit through an electric bell. 

988,750. ADJUSTING DEVICE FOR FUSES. Ulrich Wilck, Essen- 


on-the-Ruhr, Germany, assignor to Fried. Krupp Aktiengesell- 
schaft, Essen-on-the-Ruhr, Germany. Filed Dec. 14, 1907. Com- 
prices two relatively movable fuse-setting members, devices on 
the setting members adapted to engage the respective mem- 
bers of the fuse, and an adjustable stop for predetermining the 
extent of adjustment of the fuse. 
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754. TROLLEY Christopher H. Bierbaum, Buffalo, N. Y. 
Filed May 13, 1907. The trolley wheel has a hub provided 
with integral journals. A one-piece bearing ring is separate 
from the hub. Two disks are arranged on the hub and en- 


connects the ring with the hub, independently of the other 
mechanical connections. 

767. ELECTROLYTIC INTERRUPTER. Hugo Gernsback, New 
York, N. Y. Filed Feb. 12, 1910. A tube of insulating material 
extending down into the electrolyte is pierced at the bottom 
with a small aperture. An anode passing through the cover 
and having its lower end resting within said aperture is adapt- 
ed to normally close it A cathode fixedly secured to the 
cover and provided with an angularly disposed lower end is po- 
sitioned directly below the anode element. 

785. SPARK-PLUG. Henry Wilbur Jones, Cedar Rapids, Iowa. 
Filed Dec. 10, 1909. A spark plug for internal combustion engines 
METHOD AND MEANS OF PRODUCING SYNCHRON- 
ISM BETWEEN THE ROTATION OF A CONTROLLING-MA- 
CHINE AND THE ROTATION OF ONE OR MORE ELEC- 
TRICALLY-DRIVEN MACHINES. Eugene Louis Amedee Ler- 
tourne, Rouen, France. Filed Aug. 24, 1909. Combines a con- 
trolling machine, a rotary distributor driven by the control- 
ling machine, a dependent machine driven by an electric mo- 
tor, a rotary receiver driven by the dependent machine and 
electrical circuits in which are included the successive contacts 
of the distributor and the successive contacts of the receiver 
811. TELEGRAPHY. Louis M. Potts, assignor to Austin Mc- 
Lanahan, Baltimore, Md. Filed July 1, 1908. Consists in oper- 
ating the line duplex at a fraction of its full capacity without 
the use of the artificial line, adjusting the artificial line during 


792. 


»e bb} 


3) | : 
— 


Es 


—_ 















SYSTEM OF TELEGRAPHY 


988,811 


such time, and then operating at full capacity after the balance 
is obtained P 
TELEPHONE-TRANSMITTER. Charles Russell Rogers, 
Waverly, N. Y Filed Jan. 28, 1910. The space behind the 
mouthpiece contains antiseptic material. 

ELECTRIC SWITCH. Joseph Rice Rossingnol, Savannah, 
Ga. Filed March 12, 1910. Comprising a pair of contact plates 
spaced apart from each other, a slidable contact bar having 
a contact head, and an operating lever pivoted at one end to 
the contact bar 
REFLECTOR 
Filed Dec. 31, 1910. Two bodies of sheet 
together to form a concave reflector. 

829 ELECTRIC BALL GAME. John F. Smiley, Louisville, 
Ky Filed Dec. 30, 1909. Miniature lamps of two colors are 
arranged in the positions taken by the players on a base-ball 
field. Control devices permit the lighting of lamps to show the 
position occupied by the players at all times. 

SPARK-PLUG Dwight W. Wadsworth, Bangor, Mich 
Filed Sept. 28, 1909. A plurality of spark gaps are formed. 
859. ELECTRIC LOW-LEVEL SIGNAL FOR GASOLINE- 
TANKS. Ora C. Carr, Lansing, Mich. Filed March 19,1910. 
\ float attached to a pivoted contact arm causes an electrical 
connection to be made when the gasoline in a tank has reached 
a certain level. 

873 ELECTRIC-FUSE CARTRIDGE. John Grohowsky, Ply- 
mouth, Pa. Filed Aug. 8, 1910. The ends of the fuse cartridge 
are removable so as to permit of replacing a burned-out fuse. 
TELEPHONY Isidor Kitsee, Philadelphia, Pa. Filed 
June 4, 1907. Means to increase the efficiency of a diaphragm 
vibrating in accordance with the sound waves, comprising the 
primary of an inductorium and means to vary the number of 
active convolutions in the primary through the vibration of the 
stylus connected to the diaphragm. 

MEANS FOR CORRECTING SENSITIVE RELAYS. Isidor 
Kitsee, Philadelphia, Pa. Filed Dec. 29, 1908. Each of a num- 
ber of circuits has means energized by first contact in the 
sensitive relay and, irrespective of the resistance of the con- 
tact, the means serving to interrupt one circuit immediately 
after establishment and to close contacts in another circuit. 


821 


Lloyd A. Sagendorph, Philadelphia, Pa 
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988,878. CABLE-TELEGRAPH SYSTEM. Isidor Kitsee, Philadel- 
phia, Pa. Filed April 23, 1909. Combines means for continuously 
impressing current impulses alternating in polarity upon a 
cable or line having great capacity and means for neutralizing 
the effect upon the receiving apparatus of the signal impulses 
transmitted from the same station. 

988,879. TELEGRAPHY. Isidor Kitsee, Philadelphia, Pa. Filed 
July 8, 1909. Consists in symbolizing a dot by a short im 
pulse of positive or negative polarity and symbolizing a dash 
by a short impulse of positive or negative polarity prolonged 
by an impulse of comparative low electro-motive force. 

988,891. ELECTRIC FUSE-TESTING DEVICE. Charles W. Mitch- 
ell, Brooklyn, N. Y. Filed June 28, 1910. A telescopic case 
containing an incandescent lamp is arranged with terminals 
which may be placed across the fuse. 

988,892. IGNITION SYSTEM. Theodor M. Mueller, Dalton, Mass., 
assignor to Pittsfield Spark Coil Co., Dalton, Mass. Filed Nov 


13, 1908. An ignition system for gasoline engines. 
988,906. RECEIVER-CASING. Louis Steinberger, New York, N. Y 


Filed May 25, 1910. The casing has an annular supporting 
member held in place by a cap. 

988,907. MOUTHPIECE. Louis Steinberger, New York, N. Y. Filed 
August 6, 1910. The perforations leading to the diaphragm 
are frustro conical in shape. 

988,914. TOY ELECTRIC MOVEMENT. William G. Viall, Bridge- 
port, Conn. Filed July 18, 1910. A toy locomotive driven by 
electricity. 

988,916. ROTOR FOR DYNAMO-ELECTRIC MACHINES. Henry 
H. Wait, Chicago, Ill. Filed Jan 28, 1907. The rotor has a 
series of longitudinal channels and circumferential transverse 
connecting grooves in its periphery. The windings 
are held in place by longitudinal and circumferential keys. 

988,934. OXID PLATE FOR PRIMARY BATTERIES. James W 
Gladstone, West Orange, N. J., assignor to Thomas A. Edison, 
Inc., West Orange, N. J. Filed Nov. 8, 1904. A compressed 
copper oxid plate has tapering and comparatively dense edges 
which protect the less-dense part from breakage. 

988,936. ELECTRIC-FURNACE PROCESS AND ELECTRIC FUR- 
NACE. Carl Hering, Philadelphia, Pa. Filed July 6, 1909 
The molten mass with which the furnace is filled constitutes 
the resisting element. The “pinch effect” is made use of to 
secure circulation. 

988,955. RELAY. Jacob B. Struble, Wilkinsburg, Pa., assignor to 
Union Switch & Signal Co., Swissvale, Pa. Original applica- 
tion filed July 24, 1909. Divided and this application Filed 
Feb. 2, 1910. The armature has two movements either of which 
closes a contact. A retarding device is proyjided so that the 
contact is held closed while the armature moves from one of its 
positions to the other. 


PATENTS THAT HAVE EXPIRED. 


Following is a list of the electrical patents (issued 
United States Patent Office) that expired April 10, 1911: 


by the 


517,831. ELECTRIC-POWER APPLIANCE. Bion J. Arnold, Chica 
517,858. "ELECTRICAL MOTOR. Edwin T. Greenfield, New York 
517,802. ELECTRICAL FOOT-BATH. Isaac A. Isaacs, New York, 
517,866. GOVERNOR FOR ELECTRIC OR OTHER MOTORS. Na- 


thaniel S. Keith, San Francisco, Cal. 
517,886. ELECTRIC RAILWAY. Henry S. 
/ 

517,940. ELECTRIC 
Boston, Mass. 
517,948. METHOD OF AND MEANS FOR SPEED REGULATION 

OF ELECTRIC LOCOMUTIVES. Charles E. Emery, Brooklyn, 
ee 
517,957. ELECTRIC SWITCH. Andrew T. MacCoy, Boston, Mass. 
517,997. MODE OF CONNECTING DYNAMOS TO CAR AXLES. 
William Biddle and Patrick Kennedy, Brooklyn, N. Y. 
517,998. ELECTRIC CAR LIGHTING SYSTEM. William 
and Patrick Kennedy, Brooklyn, N. Y. 


Pruyn, Hoosick Falls, 


RAILWAY SYSTEM Charles D. Tisdale, 


Biddle 


517,006. ELECTRIC LOCOMOTIVE. William Lawrence, New York, 
ws 

518,033. ELECTRIC MOTOR. John C. Henry, New York, N. Y. 

518,037. ELECTRICAL ANNUNCIATOR. Robert L. Hunter, St. 


Paul, Minn. 

518,092. PERMANENT MAGNET. Arthur T. 
England. 

518,122. ELECTRIC FOUNTAIN. 

518,138. ELECTRICAL CONTACT MECHANISM. 
New Haven, Conn. 

518,142. TELEPHONE TRANSMITTER. John Goodman and Henry 
M. Goodman, Louisville, Ky. 


Collier, St. Albans, 
Fred P. Shanafelt, Canton, O. 


John F. Blake, 


518,145. ROTARY MOTOR. Gustav Heinicke, Berlin, Germany. 
518,179. ELECTRIC INCANDESCENT LAMP. John E. Criggal, 


Springfield, Mass. 
518,188. CIRCUIT SWITCH. Elmer E. Hersh, Benjamin F. Wood- 
ward and John W. Pettee, Denver, Colo. 








